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NOTATICN

The folluwmg is a list of the acronyms, initialisms, and abbreviations (including units
of measure) used in this document. Acronyms used in tables only are defined in the respective
tables.

ACRONYMS, INITTIALISMS, AND ABBREVIATIONS

AEC 1L.5. Atomic Energy Commission

ALARA  as low as reasonably achievable

ARAR applicabie or relevant and appropriate requirernent

BA . baseline assessment

CERCLA Comprehensive Environmental Response, Compensation, and Liability
Act of 1980, as amended

CFR ~  Code of Federal Regulations

DNT dinitrotoluene

DOE LS. Departrment of Energy

EiS environanental impact statement

EPA U5, Environmental Protection Agerwy
FS feasibility study

MEA material staging area

NEPA National Environmental Pelicy Act of 1969
NESHAPs National Emssion Standards for Hazardous Air Pollutants

NPL MNational Priorities List

NRC 1).5. Nuclear Regulatory Commission

PAH  polycyciic aromatic hydrocarbon

PCB pelychlorinated biphenyl

RCEA Resource Conservation and Recovery Act, as amended
Rl remedial investigation :
ROD recerd of decision

TCLP toxicity characteristic leamate procedure

TNT  (rinitrotoluene

TSA ternporary storage area

UNITS OF MEASURE

cm  centimeter mg milli

ft foot mi mile

g gram mrem millirem
ha hectare pCi - picocurie
in. inch rem roentgen aquivalent man
kg  kilogram t metric ton
ki kilometer 5 second

L liter yd®  cubic yard
m meter : ¥T year

m?  square meter

m° cubic meter




ENGLISH/METRIC AND METRIC/ENGLISH EQUIVALENTS

In this dgcument, units of measure are presented with the metric equivalent first,
followed by the measured English unit in parentheses. In cases where the measurement was
originatly made in metric units, the values were not converted back to English units; in tables,

the data are generaily in English or metric units onl
equivalents for English and metric units.

y. The following table lists the appropriate

Multiply By To Obtain
EnglishiMetric Equivalents
acres ) 0.4647 hectares (ha)
cubic feet {ft°) 0.02832 cubic meters {m°)
cubic yards (yd®) 0.7646 cubic meters (m®)
degrees Fahrenheit (°F} -32 0.5555 degrees Celsius {°C)
feet {£t) . 0.3048 meters {m)
gallons (gal) 3.785 Liters (L)
gallons (gal) 0003785 cubic meters {m‘g}
inches {in.) 2.540 centimeters (cm)
miles (mi) 1.609 kilometers (km)
pounds {Ib) 04536 kilograms (kg)
short tons (tons) 907.2 kilograms (kg)
short tons {tons) 0.9072 metTic fons (1)
square feet {ft%) 109290 square meters (m?)
square yards (yd2) 0.8361 square meters (m?}
square miles (mi?) 2596 square kilometers (km?)
yards (yd) 0.9144 meters {m)
Metric/English Equivalents
centimeters {cm) 03937 inches (in.)
cubic meters (m?) 3531 cubic feet (f£)
cubic meters {m>) 1308 cubic yards {yd®)
cubic meters {m®) 264.2 - gallons (gal)
degrees Celsius (°C) +17.78 18 degrees Fahrenheit (°F)
hectares {ha) 2471 acees
kilograms {(kg) 2,205 pouris (Ib)
kilograms (kg) 0001102 short tons (hons)
kilometers (ki) 06214 miles {md)
liters (L} 0.2642 gallons (gal}
meters {m) 3,281 feet (ft)
meters (m} 14094 yards {yd}
metric tons {t) 1.1 shart tons (tons)
square kitometers (km?) 03861 square miles (mi?)
square meters (m?) 1676 square feet (ft4)
square meters (m?) 1.196 . square yards (yd?®)

i




1 .INTRODUCTION

This proposed plan addresses the management of contaminated material at the chemical
plant area of the Weldon Spring site and nearby properties in 8t. Charles County, Missouri. The
site consists of a chemical piant area and a noncontiguous limestone quarry, both of which are
radioactively and chemically contaminated as a result of past processing and disposal activities.
Explosives were produced at the chemical plant in the 1940s, and urnium and thorium
materials were processed in the 1950s and 1960s. Various liquid, shudge, and solid wastes were _
disposed of at the chemical plant area and in the quarry during that time. The Weldon Spring
site is listed on the National Priorities List (NPL) of the U.S. Environmental Protection Agency
(EPA), and the U.5. Department of Energy (DOE) is conducting cleanup activities at the site
under its Environmental Restoration and Waste Management Prograrn.

. Site cleanup activities are being conducted in accordance with bath the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended, and the
National Environmental Policy Act (NEPA). For remedial action sites, it is DOE policy to
integrate NEPA values into the procedural and documentational requirements of CERCLA,
wherever practicable. An integrated remedial investigation/feasibility study-envirorunental
impact statement (Ri/FS-EIS) has been prepared in accordance with CERCLA and NEPA to
Assess site problems and to analyze alternatives for managing the contaminated material. The
certent of the documents prepared for this project is not intended to represent a statement on
. the legal applicability of NEPA to remedial actions conducted under CERCLA.

The DOE is currently preparing a programmatic EIS for envirorunental restoration and
waste management (DOE 1992b), and the document is expected to be issued as a draft for public
comment in the fall of 1993. The draft implementation plan for the programunatic EIS (DOE
1992a) listed 2 number of NEPA documents prepared for site-specific actions, many of which are
corsidered to qualify as interim actions for the programmatic EIS under the conditions
established in Title 40, Code of Federal Regulations, Part 1506.1(c} [40 CFR 1506.1(c)]; the 1987
draft EIS for the Weldon Spring site was included in that list. At this time, the action proposed
for the chemical plant area of the Weldon Spring site is considered an appropriate interim action
because it is justified independently of the program, would be accompanied by an adequate
environmental impact statement, and does not prejudice the ultimate decision on the program
by determining subsequent davelopment or limiting alternatives. Before issuing the record of
decision (ROD) pursuant to the RI/FS-ELS for the Weldon Spring site, DOE will further review
these conditions to ensure that they are met at that time.

Three major evaluation documents have been prepared to support cleanup decisions for
the chemical plant area of the Weldon Spring site and related properties: (1) the RI report,
which presents information on the nature and extent of contamination (DOE 1992e); (2) the
baseline assessment (BA), which evaluates potential impacts to human health and the
environment that might occur if no cleanup action were taken {DOE 1992c); and (3) the FS
report, which develops and evaluates remedial action alternatives (DOE 1992d}. The RI/FS is
the source of information presented in this proposed plan. Together, the RI, BA, FS, and this
proposed plan make up the RI/FS-EIS for remedial action at the- chemical plant area.
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The purposes of this proposed plan are as follows:

* Present to the public a notice and brief analysis of the remedial action
activities being considered for the chemical plant area, pursuant to
Section 117(a) of CERCLA. -

* Describe the alternatives for this remedial action.

* Identify the currently preferred alternative and present the rationale for
this preference. -

 Indicate that a contingency remedy is being considered to prnvi_de
treatment flexibility. :

* Sumumarize key information from the RI, BA, and F5; serve as a companion
document to those reports; and support the administrative record file for
this action. :

* Provide information on the public’s role in the decision-making process for
this action. o

The currently preferred alternative has been identified from an analysis of available site
information and an evaluation of various alternatives for remedial action at the chemical plant
area. However, a final determination has not yet been made; the altemnative selected for
implementation will be decurnented in the ROD, following receipt and consideration of public
comments and any significant new information that may become available. In publishing this
proposed pian, DOE encourages public review and comment on the RI/FS-EIS, Information on
the proposed remedial action may be found in the RI, BA, FS, and supperting techrdcal reports
in the administrative record for this action {Chapter 7). The remedial action alternatives are
evaluated in detail in Chapters 5, 6, and 7 of the FS and are summarized in Chapters 5 and 6
of this proposed plan.

Consideration of cominunity input may result in modifications to the ultimate remedial
action selected, so the final decision may differ from the preferred alternative identified in this
plan. Therefore, public comment on each alternative in this pian and on supperting information
for the alternatives is an important element of the decision-making process for the remedial
actien, as it is for all cleanup decisions regarding the Weldon Spring site.

The proposed plan is organized as follows:

* Chapter 2 presents the history and setting of the Weldon Spring site and
briefly describes the contaminated material at the chemical plant area.

* Chapter 3 defines the scope of the remedial action and its role in the
Weldon Spring Site Remedial Action Project,




Chapter 4 summarizes the risks associated with possible exposures to site
contaminants in the absencé of remedial action and tdmhﬁes proposed
cleanup levels for soil. :

Chapter 5 briefly describes the final alternatives considered for the
remedial action.

Chapter 6 summarizes the evaluation of final alternatives for managing the
contaminated material, identifies the currently preferred alternative, and
discusses a possible contingency remedy to provide treatment flexibility.

Chapter 7 presents the community’s role in this actiort.

Chapter 8 is a list of the references cited in this proposed plan.



2 SITE DESCRIPTION

The physical setting and history of the Weldon Spring site are described briefly in
Sections 2.1 and 22, respectively. The contamination at the chemical plant area is summarized
in Section 2.3, These topics are discussed in considerable detail in the RI and BA {DOE 1992e
and 1992c).

2.1 PHYSICAL SETTING

The Weldor Spring site is located in $t. Charles County, Missouri, about 48 km (30 mi)
west of St. Louis (Figure 1). The site consists of two noncontiguous areas: the 88-ha (217-acre)
chemical plant area, which is about 3.2 km (2 mi) southwest of the junction of Missowuri {State)
Route 94 and U.S. Route 40/6), and a 3.6-ha (9-acre) limestone quarry, which is about 6.4 km
(4 mi) south-southwest of the chemical plant area. Both the chemical plant area and the quarry
are accessible from State Route 94 and are fenced and closed to the public. The proposed
remedial action focuses on alternatives for remediating the chemical plant area and certain
nearby properties, and the following description is limited to those locations. Separate
documentation has been completed for cleanup actions at I:he quarry, and additional documen-
fation is forthcoming (see Chapter 3).

The chemical plant area contains about 40 buildings (currently being dismantled), four
waste retention ponds referred to as raffinate pits, two ponds (Ash Pond and Frog Pond), and
two former dumnp areas (North Dump and South Dump) {Figure 2). Much of the land surface
around the buildings is paved or covered with gravel; the remainder of the site contains a
variety of grasses and scattered small shrubs and trees. Most of the site is routinely mowed, and
little undisturbed or natural habitat exists except in the northern quadrant. That area is
essentiatly grassland and old-field habitat, with some secondary forest growth.

The chemical plant area is bordered by the August A. Busch Memorial Wildlife Area
to the north, the Weldon Spring Wildlifé Area to the south and east, and the U.S. Army Reserve
and National Guard Training Area to the west (Figure 3). A state of Missouri highway
maintenance facility is located on State Route 94, just northeast of the entry gate to the site, and
Francis Howell High School is tocated about 1 km (0.6 mi) east of the site. The two closest
communities are Weldon Spring and Weldon Spring Heights, about 3.2 km (2 mi) east of the site;
these communities have a combined population of about 850, The largest city in the county is
St. Charles; it is located about 24 kan (15 mi) northeast of the site and has a population of al:mrut
50,000.

Several small areas of soil on the adjacent Army prnperty and wildlife areas are
contaminated as a result of previous activities at and releases from the chemical plant; these
areas have been designated as vicinity properties. The DOE is responsible for the viciniey
properties asscciated with past activities conducted by the U.S. Atomic Energy Commission
(AEC) at the Weldon Spring site. [n addition, three lakes in the wildlife area to the north contain
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low levels of radioactivity as a result of surface nunoff from the chesnical plant area. {Other
nearby locations have aiso been contaminated as a result of such reieases, including the
Southeast Drainage that carries runoff from part of the chemical plant area to the Missouri River
and vicinity properties near the quarry such as the Femme Osage Slough. However, decisions
for these areas are not part of the current remedial action: they will be addressed in forthcoming
documentation to be prepared within'the next several years {see Chapter 3].) :

The discussions in this proposed plan and in the companion documents for the current
remedial action have used the term "on-site” to refer to the property located within the fence of
the chemical plant area and the term "off-gite” to refer to contaminated locations outside the -
fence. The formal definition of the term "site” in the context of this remedial action includes the
chemical plant area, related soil vicinity properties, and other areas contaminated by the
migration of a hazardous substance, pollutant, or contaminant from any of the properties under
the custody and accountability of DOE. However, in these documents, the term site refers to
the chemical plant area only; this approach was. taken to reflect the more common use of the
term and to simplify the presentation with regard to distinguishing between the chemical plant
proper and the smaller areas of contamination nearby.

2.2 HISTORY

In April 1941, the U.5. Department of the Army acquired about 7,000 ha (17,000 acres)
of land in St. Chares County, Missouri, to construct the Weldon Spring Ordnance Works — a
production facility for trinitrotoiuene (TNT) and dinitrotoluene (DNT) explosives. The facility
began operations in 1941 and closed in 1946. By 1949, all but about 810 ha (2,000 acres) of the
ordnance works property had been transferred to the state of Missouri and the University of
Missouri for use as a wildlife area and for agricuiture. Except for several small parcels
transferred to 5t. Charles County, the remaining property became the chermical plant area of the
Weldon Spring site and the adjacent U.S. Army Reserve and National Guard Training Area,

In May 1955, the AEC (a predecessor of DOE) acquired 83 ha (205 acres) of the property
from the Army to construct a uranium feed materials plant. About é ha (15 acres} were later
transferred to the AEC for expansion of waste storage capacity, i.e., to construct the fourth
raffinate pit. Considerable explosives decontamination and regrading activities were conducted
before the chemical plant was constructed. Uranium and thoriwn ore concentrates were
processed at the plant from 1957 to 1966.

Plant operations generated several chemica] and radioactive waste streams, including
raffinates from the refinery operation and washed siag from the uranjum recovery process.
- Waste slurries were piped to the raffinate pits, where the solids settled to the bottom and the
supernatant liquids were decanted to the plant process sewer; this sewer drained off-site to the
Missouri River via a 24-km (1.5-mi} natural drainage channel termed the Southeast Drainage.
Some solid waste was also disposed of on-site during the plant’s operational period. The Army
disposed of chemicaily contaminated materials in the quarry beginning in the early 1940s. In
july 1960, the quarry was transferred to the AEC, and the AEC used the quarry to dispose of




radioactively contaminated materials such as uranium and thorium residues, building rubble, -
and process equipment through 1969. '

The Army reacquired the chemical plant property in 1967 and began decontamination
and dismantling operations to prepare the facility for herbicide productior. Much of the
resultant debris was piaced in the quarry; a smalt amount was also placed in the fourth raffinate
pit. The project was canceled in 1969 before any production was initiated, and the plant has
remained essentially unused and in caretaker status since that time. The Army retumed the
raffinate pits portion of the chemical plant area to the AEC in 1571 In 1985, the Army
teansferred custody of the remainder of the property to DOE, having conducted some additional
decontamination activities in the butidings during the previous year. The DOE established a
project office at the site in 1986 to support clearup activities, and several interim actions have
been developed and implemented since that time.

. The quarry was iisted.on the NPL in 1987, and the chemical plant area was added in -
1989 (EPA 1985b). The balance of the former Weldon Spring Ordnarce Works property, which
is adjacent to the DOE portion of the property and for which the Army is responsible, was
added to the NPL as a separate listing in 1990 (EPA 1990h).

2.3 SITE CONTAMINATION

Numerous characterization studies have been performed at the site over the last several
years, and extensive data on the nature and extent of contamination are presented in the Rl
report (DOE 1992e). Radioactive contaminants at the site are radionuclides of the uranium-238,
thorium-232, and uranium-235 decay series; chemical contaminants include metals and inorganic
anions, as well as organic compounds such as polychiorinated biphenyls (PCBs), polycyclic
aromatic hydrocarbons (PAHs), and nitroaromatic compounds. Except for the organic
compounds, these contaminants are naturally present in the envirenment but their concentrations
at certain site areas exceed background levels. An overview of the concentrations of radioactive
_ and chemical contaminants of concern in environmental media at the site and in off-site areas
is presented in summary tables in Chapter 2 of the BA (DOE 1992¢). General information on site
contamination addressed by the proposed action can be swnmarized as follows:

« As a result of past discharge and disposal activities, the four raffinate pits
and two ponds contain sludge and sediment contaminated with radio-
nuclides such as uranium, thorium, and radium; metals such as lead and
molybdenum; and inorganic anions such as’ fluoride, sulfate, and nitrate.

» Asa result of past storage and disposal activities, dump areas contain soil
contaminated with radionuclides such as uranium, thorium, and radium
and some metals such as lead and arsenic. '

+ Material from site buildings and other structures includes asbestos-
containing materiai used in construction, concrete and lighting components
contaminated with PCBs, and metal and concrete contaminated with
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radioneclides such as uranium, thorium, and radium as a result of past
processing activities and subsequent tracking.

‘s Containerized process wastes, both left over from past operations and
wastes that will be generated by the project’s vecently constructed water
treatment plants, include a variety of liquids and solids contaminated with
both chemicals and radionuclides. ' '

« Limited vegetation (e.g. from the quarry and from the' borders of the
ponds at the chemical plant area) contains low levels of radionuclides as
a result of biouptake. ' : :

» Onsite soil contains generally low levels. of radionuclides (primarily
uranium) as a result of airborne releases during the plant’s operational
period; ‘as a result of past spills and handling activities at processing,
storage, and disposal afeas, the soil at scattered locations contains radio-
nuclides sach as uranium, thorium, and radivan and some contamination
with heavy metals, PCBs, PAHSs, and inorganic anions such as sulfate and:
nitrate. ' '

« Offsite soil and sediment at specific soil locations and three lakes in the
adjacent wildlife arez contain low levels of radionuclides (primarily
aranjum) that exceed background concentrations as a result of past spiils -
and discharges and ongoing surface runoff.

The potential risks associated with this contamination are surnmarized in Chapter 4 The
estimated volume of contaminated material addressed by this action is presented in Table 1.
Included in this table for comprehensive planning purposes are estimates of material that could
result from future response actions for the project, ¢.g., at the Southeast Drainage or Femme
Osage Slough (see Chapter 3).
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TABLE 1 BEstimated Aress and Volumes of Cun_l'nminahd Media

Contaminated Media : Area Volume
and Locations {acres) {yd%)
Sludge :
Raffinate pits 25.8 220,000
Sediment ' _
Ash Pond 8.6 8,200
Frog Pond . . 19 7,000
Temporary storage area 19 4,100
Lakes 34, 35, and 36 13 20,000
Fernme Osage Slough 35 80,500
Total sediment ' 128 - 119,800
Soil o : :
North Dump 1% 7,600
South Dump 42 16,900
Other sitewide soil 20 85,400
Temporary storage area 2.0 52,000
Raffinate pits . 458 133,500
Soil at subsurface piping 45 20,000
Off-site (vicinity properties) 1.2 3,600
Total soil L 339,000
Structural material '
Concrete at temporary storage area 23 30,200
Steel at temporary storage area 0.3 10,500
Rubble/concrete at material staging area 2.5 59,000
Steel at material staging area 25 51400
Debris at material staging area H 3700
Asbestos ' ' 05 9,800
Building 434 5 5,000
Total structural material 9.6 169,600
Process chemicals
Treatnent plant process waste 05 3,600
Consolidated chemicals 05 360
Total process chemicals 10 3,960
Yegetatdon - .
From quarry D4 6,500
From building demolition 0.1 750
From sitewide areas 38 23400
Total vegetation 4.3 30,650
Total volame- -1 883,000

@ A vaiue for total area would not be indicative of the total area impacted
because some areas are counted more than once (e.g., shudge and soil
are shown separately for the raffinate pits).
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3 SCOPE AND ROLE OF THE REMEDIAL ACTION

The proposed remedial action is the major component of the phased site cleanup process
(Figure 4). This action addresses comprehensive disposal decisions for the project, and its
primary focus is the contaminated material at the chemical plant area; this includes material
generated as a result of previous response actions, such as bulk waste removed from the quarry.
The scope of these decisions also includes the disposition of material that might be generated
by upcoming actions, e.g., at the Southeast Drainage and the quarry. That is, although the

specific decisions for the later stages of site remediation are not included in the scope of this - |

action, the contaminated material that could be generated by the actions that result from those
decisions is being considered at this time to ensure an integrated disposal decision for the

project. The types of material that could result from future actions are the same as those being

addressed in this action, i.e., soil, sediment, vegetation, and containerized process waste froin
water treatment, = L S .

Decisions for several interim actions have already been made for both the chemical plant.

area and the quarry to respond to contaminant releases and to mitigate potential health and
safety threats at the site; these actions are currently being implemented. The waste resulting
from each of these actions will be stored on-site, pending the disposal decision determined from
the RI/F3-EIS. The major interim actions include:

* Removai and treatmient of contaminated surface water from the quarry,
with transport of the treatment plant process wastes to the chemical plant
area for short-term storage in a newly constructed temporary storage area
(TSA} and possibly in a recently renovated storage building nearby
(Building 434} - documented as a removal action (MacDonell et al. 1989);

* Excavation of bulk (solid) waste from the quarry, with transport to the
chemical plant area for short-term storage at the TSA — documnented as an
interim remedia) action (DOE 1990a, 1990b, 1990c);

* Removaiand treatment of contaminated water from surface impoundments
at the chemical plant area, with short-term storage of the treatment plant
process wastes at the TSA (and possibly in Building 434) — documented
as a removal action {MacDoneil et al. 1990); and

* Decontamination and dismantlement of all chemical piant structures, with
short-term storage in the material staging area (MSA) — documented as
removal actions (MacDonell and Peterson 1989, 1990; Peterson and
MacDonell 1991). : '

The purpose of the proposed remedial action is to establish appropriate responses for
contaminated material at the chemical plant area, including cleanup standards for soil, and to
identify an appropriate disposal decision for waste generated by all project cleanup activities,

)
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The purpese of this action is to minimize potential releases and human and environmental "}
exposures to sité contaminants by removing material from contaminated tocations, treating it as 4
appropriate, and disposing of i in an engineered facility with long-term controls. This material

includes: '

+ Sludge and sediment from the raffinate pits and ponds, soil from scattered
sitewide locations (e.g., at past dump and spill areas), and soil and
sediment from localized off-gite areas;

s Struchural material — ie., all debris associated with the site structures
being dismantled (including building rubble, tanks, equipment, and
ashestos) — in storage at the MSA; :

* Solid material excavated from the quarry {including soil, sediment, rock,
- drums; building rubble and equipment, and vegetation} — in storage at the
TSA; and '

+ Containerized process chemicals (including the wastes generated by the
two water ireatment plants) — in storage at the TSA and Building 434.

Specific cleanup decisions for the Southeast Drainage, groundwater at the chemical plant
area, and residuals at the quarry (including groundwater, soil, and sediment in Femme Osage -
Slough) are not included in the scope of the current remedial action. Separate environmental -
docurnents will be prepared within the next several years to support decisions for those ) '
additionat components of comprehensive site remediation. The various wastes that could be
generated as a result of these future decisions are similar to those for which removal, treatment,
and disposal decisions are being made as part of the current remedial action. Therefore,
although the specific removal or treatment decision is outside the scope of this remedial action,
contaminated material that could result from future cleanup actions has been included in the
current disposal decision for planning purposes. '
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4 SUMMARY OF SITE RISKS AND PROPOSED CLEANUP CRITERIA

Potential impacts to humans, biota, and other environmental resources that tnight occur
at the Weldon Spring site if it were not cleaned up were assessed as part of the evaluation
process for determining an appropriate remedial action. . For the human health assessment, risks
were estimated to determine whether adverse health effects could result from repeated exposures
to contaminants on-site or in nearby areas. For the ecological assessment, potential impacis to
plants and animals that might result from biouptake were assessed by considering changes in
parameters such as the types and numbers of species present, longevity, and biomass. For the
other envirorumental resources, impacts that could occur to media such as groundwater and
surface water in the absence of site cleanup were also assessed. The complete assessments for
the site are presented in the BA (DOE 1992¢) and the FS (DOE 1992d), and the key results are
summarized in Sections 4.1 through 4.3,

The zestlts of these assessments were used to achieve two main objectives: (1) to ensure
that the major hazards remaining at the Weldon Spring site are factored into forthcoming
cleanup decisions and (2} to develop cleanup levels for site soil, so risks from possible future
exposures to residual contamination can be reduced to levels that are protective of human health
and the environment. The soil cleanup levels proposed for the site are presented in Section 4.4;
the process used to develop these criteria is discussed in detail in Chapter 2 of the F5. The final
criteria will be selected after the public has-had an opportunity to review and comment on the
RI/F5-EI3, and these criteria will be documented in the ROD for this remedial action.

4.1 HUMAN HEALTH ASSESSMENT

Risks to human health that might result from various hypothetical exposures o site
contaminants were estimated with standard methods that have been developed by the EPA and
other agencies. Two types of health effects can result from exposures to radionuclides and
chemicals: cancer and noncarcinogenic diseases, e.g., of the liver or kidney. To Limit the
likedihood of someone getting cancer from contamination at an NPL site, the EPA has established
arange of from 1 in 1 million to 1 in 10,000 for the incremental lifetime risk of cancer associated
with possible exposures (EPA 1990a). This range is referred to as the target range to provide a
point of referenice for the risk estimates presented in this section. Tt represents the increased
probability (over the background cancer rate) that someone could get cancer during their lifetime
if they were repeatedly exposed to contamninants at the Weldon Spring site.

To put this risk range in the context of the background cancer rate, it is estimated that
about one in three Americans will develop cancer during their [ifetime from all sources
(American Cancer Society 1992) and that the risk from exposure t¢ radiation naturally present
in the environment is about 1 in 100, primarily from radon (EPA 198%a). Thus, the target range
is a very smail percentage of the cancer risk expected in the general U.S. population from
everyday exposures. For example, the incremental risk targeted by the upper end of EPA’s
range means that if all persons in a population of 10,000 were assumed to be repeatedly exposed
to site contaminants, one additional person might get cancer as a result of those exposures
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compared: with the estimated 3,000 cancer cases expected from all other exposures; that is, the
nurnber of persons who would be expected to develop cancer in that population would be 3,001
instead of 3,000. '

To address the possibility that someone could incur a disease other than cancer from
contamination at an NPL site, the EPA has developed a measure called a hazard index. This
mdex is determined by comparing the amount of a contaminant that someone might take in
during exposures at a site with the dose that the scientific comrnunity considers safe or
acceptable for that contaminant. 1f the hazard index exceeds 1, a noncarcinogenic health effect
might result from the estimated exposure. This value is used as the point of reference for the.
results presented in this discussion. '

For someone to be at risk for an adverse health effect from a contaminated site, the
individual must be exposed to the waste at that site. To focus cleanup decisions for NPL sites,
the EPA assumes that no institutional controls are in place and no cleanup action is taken. By
this approach, the primary hazards can be identified and it can be determined whether someone
who might enter the site could be at risk. Although these assumptions are very unrealistic for
the Weldon Spring site, their sole intent is to ensure that the primary threats are identified and
factored into the cleanup plans.

Several areas of the Weldon Spring site are highly contaminated — e.g., radioactive
waste has been in the raffinate pits and the old process buildings since the plant was shut down
25 years ago — but DOE controls the site so people will not be exposed to the waste. For
example, the site is fenced and guards patrol the gate so an individual cannot inadvertently walk
into contaminated areas. [naddition, DOE is making considerable progress with cleanup actions
and will continue to maintain institutional controls such as access restrictions to ensure that the
public is not at risk from exposure to site contaminants. ‘Nevertheless, to provide a compre-
hensive analysis for the hypothetical no-action scenario, it was assumed that the site would not
be cleaned up; and, for the analysis of hypothetical future conditions, it was assumed that no
institutional controls would be in place to restrict access and subsequent exposures,

The site risk assessment was divided into several components to address possible
-exposures under different site conditions and over different time periods. The risk to an
ndividual depends on the type of contamination to which that ‘person is exposed and the total
extent or length of exposure. Because several interim actions are under way at the site, the types
of contaminatien to which someone could be exposed are changing. For exampie, the buildings
are being dismantled and water will soon begin to be removed from the raffinate pits. Thus,
although risks were estimated for these two major sources of potential health effects to satisfy
the first objective of the assessment — i.e, to support remaining cleanup decisions (such as for
sludge in the raffinate pits) — related threats are already known. Therefore, the major emphasis
of the site risk assessment was to achieve the second objective — ie., to support the
development of cleanup levels for soil.. To achieve this objective, varions exposures were
evaluated that concentrated on soil contaminants.

Different types of exposures could be associated with the site under the assumption of
unrestricted access. For example, a hiker could regularly walk across the site and be exposed
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to soil and air for limited pericds. On the other hand, if it were assumed that a person could
live an-site in the fture, that individual would have a greater extent of exposure and therefore
a higher risk. These factors were addressed by considering different individuals with different
types of exposures in the human health assessment.

In addition to contamination at the site, some- locations outside the boundary of the
chemical plant area are contaminated because of past spills or because contaminants have been
carried into the adjacent wildlife areas over time {e.g., by water that drains from the site into
nearby lakes after it rains). -Possible health effects were also estimated for these localized areas
to determine whether an individual might be impacted if that person were to repeatedly visit
any one of the areas over time, These locations are referred to as off-site areas in this discussion
to simplify the presentation and clarify the distinction between potential impacts estimated for
the site proper and for the smaller areas nearby. Resuits were used to support cleanup decisions
for those Jocations and to focus plans for collecting additional data (e.g., from the Southeast
" Drainage) in siapport of futute ‘decisions for areas not included in the current remedial action.

4.1.1 Baseline Site Configuration .

- Gite conditions as of early 1992 were evaluated to identify potential health effects under
the baseline configuration; this assessment is presented in the BA {DOE 1992¢). Approximately
200 workers are currently at the Weldon Spring site, and public access is restricted, The public
uses the surrounding wildlife areas for hiking, hunting, and fishing. Under these conditions, the
individuals most likely to be exposed to contaminants at the site are a mainkenarxe worker and
a trespasser. The worker and trespasser would be exposed to contaminated soil and sitewide
air. In addition, the trespasser could be exposed inside the buildings and at the raffinate pits
if such a person wese not aware of the hazards present at those areas. Exposures were also
assessed for an individual who was assumed to swim in the raffinate pits.

In the future, if it were assumed that land use in the area remained the same but — for
purposes of analysis - that DOE no longer controlled site access, the individual most likely to
anter the site would be a recreational visitor, The possible exposures of a recreational visitor
would be the same as those of a trespasser, except that the visitor would enter the area more
frequently. Exposures were also assessed for a sportsman who was assumed to hunt ort-site and
ingest game animals- from the site.

Some nearby areas have been contaminated by releases from the site, so the risk assess-
ment also-considered a recreational visitor at those areas. The areas are Lakes 34, 35, and 36 and
Burgermeister Spring in the Busch Wildlife Area; the Southeast Drainage in the Weldon Spring
wildlife Area; and 10 other locations within the wildlife areas and on the adjacent Anmy
property that contain contaminated soil and have been designated as soil vicinity properties.
The recreational visitor was assurned to be exposed to contaminated surface water and soil or
sediment at these areas. Exposures from fishing at the lakes were aiso assessed, assuming that
the sportsinan who hunts on-site could also fish at those lakes. '
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The results of the baseline assessiment are presented in Table 2. When combined, the
incremental radiological and chemical risks estimated for each of the hypotiwetical receptors from
site exposures — the worker, trespasser, and future on-site recreational visitor — exceed the
target range, i.e., the combined risks are greater than 1 in 10,000. For the worker, the estimated
risk resutts primarily from inhatation of radon generated from radium in soil. However, it was
assumed that the worker accessad aB soil areas and a conservative estimate was used for the
radium concervration in soil. A more realistic risk estimate for the worker would probably be
lower because of the high bias in the data for radiwm in soit from which the radon concen-
trations were derived. In addition, a maintenance worker would not access highly contaminated - -
areas because access to these areas is restricted. In fact, these results confirm the appropriateness
of such access restrictions. The risks estimated for the trespasser and Future on-site recreational
visitor result almost entirely from exposures at the buildings and raffinate pits. (Because the
buildings and raffinate pits represent contaminant sources that are not naturally present, all risks
. estimated for related exposures are considered incremental} The hazard indexes for these two
individuais dre also greater than 1, indicating that such exposures could result in noncar-
cinogenic health effects. These results confirm the impnrtame {:-f restricting public access to these
highly contaminated areas of the site,

The risks estimated for a recreational visitor at the off-site lakes and at Burgermeister
Spring are within or below the target range for carcinogenic effects and the hazard indexes are
less than 1 because the levels of contamination at these areas are generally very low. The
incremental (and total) risks estimated for repeated exposures to radionuclides at one small
vicinity property and at hot spots in.the Southeast Drainage exceed the target range. These
results confirm plans to (1) clean up that soil vicinity property (and others) as part of the current
remedial action and (2} collect additional data from the Southeast Drainage to better characterize
potential exposures in support of the cleanup decision that will be made for that location within
the next several years. (The risk estimates for the Southeast Drainage in this assessment are
pretiminary because they were determined from data for the most highly contaminated areas
and are therefore biased high. Potential risks will be reevaluated in an additional assessment
that will use the expanded data from upcoming studies.) The health effects that could result
from swimming in the off-site lakes or from ingesting fish and game are within or below the
target range for carcinogenic effects, and the hazard indexes are less than 1.

The results of this baseline assessinent indicate that the site does not currently pose a
significant threat to human health as long as access to the contaminated areas is controlled.
However, repeated uncontrolled exposures to certain areas associated with baseline conditions
— such as the buildings and raffinate pits — could result in cancer risks or nongarcinogenic
health effects that exceed EPA’s target levels. Similarly, repeated exposures to iocalized hot
spots at two off-site locations could result in risks above EPA's target range over time. This
informnation was used fo focus remaining decisions for site Cieanup.

412 Interim Site Configuration -

Several interim actions have already been approved for the project, and their completion
will change the existing site conditions. These actions, which wili be completed within the next
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TABLE 2 Estimated Carcinogenic Rlsks and Hazard Indtxu Eor the Baseline
Site Configuration®

Health Hazard
Carcinogenic Fisk Index for
MNoncarcinogenic
Receptor Radiolagical Chamical Effects
Current On-5ite Recepiors |
Worker Above target range  Within target range Bejow 1
Trespasser Within target range  Above target range Abave 1
Swimmer® Above target range  Within target range Below 1
Future Dn-Siu_a Recepiors |
Recreatianal visitor  Above target range  Above target range Abave 1
Sportsman Within target range  Within target range Below 1
Off-Site Receptors? '
Recreaticnal visibor
Lakes 34, 35, and 34 Within target range Within target range - Bralow 1
Burgermaister Spring . Within target mnge E-alnw targat range Below 1
Southeast Drainage Above target range  Within target range Below 1
Soil vicinity property Below to above NO* NQ
' target rangrs’|i
Swimmer Below target range Below ta;'get range Below ]
Sporteman Within target tange  Within target range Below 1

* Site conditions as of early 1992 were evaluated for the baseling configuration, assuming access restricions
were in place for current receptors and acoass was unrestricted for fulure recepiors. Eslimaned risks are
reported relative to EPA’s range of 1 in 1 million o T in 10,000, When the toml radiological or chemical
risk {i., the risk including background) was within or below the target range, e.g.. for the off-sibe lakes, no
increment was determined; wien the estimated total risk exceeded the range, e.g., for on-site exposures, the
incremental rivk was determined and is refloctkad in this table.

The current on-site swimmer also represents a future swimuner, and it was assumed that the individuval
would swit aver a pariod of 10 years in either case.

¢ Current conditions were assumed to represent future conditions for the off-site areas. For the recreational
visitor, it was assumed that the entire éxpasure (i.., 600 four-hour visits) would occur at each individual
lacaton.

4 The radiological risks associated with exposures at aach of the 10 vicinity properties are within or below the
target zange, except for one small {01.16-ha {0.4-acte]) property just south of the adiacent Army land.

* NQ means not quantified because chemical data wete not available.
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several years, include dismantling the chernical plant buildings and removing and treating the
surface water from the raffinate pits. Therefore, an additional risk assessment was conducted
tc address new site conditions that will result from the interim actions. This transiticnal
assessmert is presented in Appendix E of the F5 (DOE 1992d).

In general, risks estimated for the same individvals evaluated under the baseline
configuration would be similar under the interim site configuration; an exception would be the
- trespasser, for whom the risks would be lower. (The risks associated with the buildings would
no longer occur, and the presence of remedial action workers on-site for the interim attions
wouid reduge the likelihood of trespassing at the new treatment and storage facilities.) For the
future case under which site access is assumed to be unrestricted, exposures for a recreational
visitor associated with the new facilities would generally offset exposures that would no longer
occur. For example, the additional exposures to the waste excavated from the quarry and stored
or-site {pending the forthcommg dlsposal deusmn) would be offset by the absence of exposures
inside the buildings. :

The results of this assessment indicate that the interim actions have improved site
conditions, but if cleanup were halted now instead of contiring through compietion, the future.
risks could be similar to those under baseline conditions. Therefore, this assessment emphasizes
the need for remaining cleanup decisions to permanently address the material that will be stored
on-site until the comprehensive disposal decision is made.

4.1.3 Modified Site Configuration

Risks were also estimated for the site under extended future conditions, e.g., after
100 years, to address the possibility that local land use could change and unrestricted access
could result in additional types of exposures. For this assessment, both recreational and
residential land uses were evaluated by estimating potential health effects for a recreationa?
visitor, ranger, resident, and farmer. The primary objective of this evaluation was to support the
development of cleanup criteria for site soil. Therefore, a modified site configuration was
defined for this evaluation, which focused only on soil areas and did not include the raffinate
pits, buildings, or temporary facilities associated with interim actions that are already under way.
{Risks associated with these other areas were already evaluated as part of the assessments for
the baseline and interim site conditions, and they would not be present as such under realistic
assumptions for recreational or residential use in the long-term ature.) This focused (rebasehne]
assessment s presented in Appendix E of the FS (DOE 1992d). .

Each of the four individuals evaluated for this assessment could be exposed to soil and
air, but the conditions and durations of exposure would differ. The' farmer could also eat
homegrown food from the site. To address the possible exposures of a resident or farmer from
ingestion of drinking water, a preliminary analysis was conducted for groundwater as part of
this focused assessment. However, this analysis is preliminary because current groundwater
data are limited; additional data will be collected over the mext several years to support
forthcoming decisions for the groundwater operable unit -of the site, and a comprehensive
assessment of refated exposures will be developed at that time.
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The resuits of the focused assessment are presented in Tabie 3. The carcinogenic risks
from exposures of a recreational visitor to soil and air are within the target risk range, and the
hazard index is less than 1. The incramental risks from exposures to radionuclides are greater
than the target range for the ranger and farmer, as weil as for the resident at many locations,
and inhalation of radon generated from radiwm in soii is the major cortributor. {The radiological
risks estimated with the same assumptions for these receptors at a background location are
2 x 10 for the recreational visitor, 5 x 10 for the ranger, and 3 x 10 for the resident and
farmer.} For the resident, the mcremental risk from exposure to chemical contaminants is greater
than the target range and the hazard index exceeds 1 at scattered locations across the site; at
most locations, the incremental (and total) risk is within the target range and the hazard index
is less than 1.

TABLE 3 Estimated Carcinogenic Risks and Hazard Indexes for the Modified

Health Hazard
Carcinogenic Hisk Index for
Nenaarcinogenic
Receptor Radiological Cheamical Effects
Recreational visitor®  Within target mnge Within target range Below 1
Ranger Above karget range” Within farget range Below 1
Resident . From within to abeve  From within to above From pelow 1 to
target tanged target range® above 1f
Farmer Above mrget range Within target range Above 1

1 The modified site configuration evaluated for the focused assessment included all soll areas but
not ather potential sources of expoaure {such as the raffinate pits or new facilities) that had
already been assessed as part of the basaline and interim (transitional) analyses. Estimated risks
are repotted relative to EPA’s range of 1 in 1 million to 1 in 10,000. When the estimated ol
radiological or chemical risk {Le., the risk including tackground) was within the Larget range,
&.g., for the recreational visitor, no increment was cetermined; when the estimated total risk
exceeded the range, e.g., for on-site exposures, the incremental risk was determined and is
reflected in this table.

The combined radiolagical and chemical risk estimatsd for the recreational visitor is also within
tha target range.

¢ The incremental (and total) risk estimated for the ranger from outdoor exposures exceeds the
target tange on the basis of 2 conservative estimate for sitewide adium in soil.

The incremantal risk estimated for the resident exceeds the target range at about 50% of the site
s0il arcas. ' ' .

® The incremental (ercd total) chemical risk estimated for the resident exceeds the targel range at
less than 5% of the site sail areas.

The sstimated hazard index exceeds 1 at less than 5% of the site sofl araas.
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At many areas of the site, the risks estimated for drinking water from a well in the
shallow (Burlington-Keokuk Limestone) aquifer exceed the target range and the hazard index
exceeds 1. However, no drinking water wells are currently completed in this aquifer either
on-site or in the immediate vicinity. (The deeper aquifer, for which contamination is not
indicated from current data, is the productive aquifer in this area.) This analysis is preliminary
because current data are limited. The additionat data being collected for groundwater at the site
will be used to address potential exposures in more detail in documents to be prepared for the
groundwater operable unit within the next several years.

Finally, the evaiuation of potential health effects for a fanmer from ingesting homegrown

food indicates that the incremental radiological risk (but not the chemical risk) exceeds the target
range and the hazard index exceeds 1. Considerable limitations and uncertainties exist in the
data and methodologies available for estimating health effects from the ingestion of homegrown
food, and the results for nonradiological exposures via this pathway are comparable to those
estimated with the same assumptions for an off-site background location. -

The results of the focused assesstnent, which addressed exposures related to soit and
air under possible future recreational or residential use of the site, indicate that exposures of a
hypothetical ranger, resident, or farmer at certain locations could result in carcinogenic risks or
noncarcinogenic health effects that exceed EPA's target levels, whereas health effects estimated
for a recreational visitor would be within or below the target fevels. This information was incor-
porated into the development of cleanup criteria for site soil (Section 4.4).

4.2 ECOLOGICAL ASSESSMENT

The Weldon Spring site is adjacent to two state wildlife areas and near a third, and
more than 200 species of plants and animals are expected to occur on-site. Several species listed
by the state and/or federal government as threatened or endangered have been identified for
the general area. These species have not been reported at the site from the studies conducted
to date, although the pied-billed grebe, a state rare species, has heen observed at the rafﬁna;te
pits.

At-scattered soil locations, elevated levels of naturally occurring metals such as arsenic,
cadmuum, copper, lead, mercury, uranjumn, and zinc could potentially impact certain biota (i.e.,
invertebrates). 1f exposure to the maximum measured on-site concentrations of these metais is
assumed, possible ecological effects reported in the scientific literature include decreases in the
diversity, density, and biemass of invertebrate species. This information was incorporated into
the development of cleanup criteria for site soif. No adverse ecological impacts are associated
with éither the radionuclides or chemicals in soil at the cleanup levels developed for the site on
the basis of the human health assessment {Section 4.4}.

Under baseline conditions, certain contaminants present in surface water in the raffinate
pits exceed either water quality criteria established by the EPA and/or the state of Missouri or
concentrations reported in the scientific literature to adversely impact biota. For example, levels
of arseniic, beryllium, cadmium, chremium, copper, lead, mercu.r:,r, selenium, silver, uranium,

?




23

fluoride, and nitrate could pose a threat to aguatic and semiaquatic biota. Selenium is present
at concentrations exceeding those shown to adversely affect waterfowl. Furthermore, because
selenium bioconcentrates, it could pose a hazard to wildlife species higher in the food chain.
This information confirms the previous decision to remove and treat the contaminated surface
water from the pits as an interirn action; it also supports plans to address the remaining waste
{raffinate pit sludge), which serves as the source of the water contamination, as part of the
current remedial action,

For off-site surface water, the maximum concentrations measured for mitrate in the
Southeast Drainage and Burgermeister Spring exceed the level that poses a potential for adverse
impacts to aquatic biota, as indicated by the EPA. Similarly, the maximurn concentrations
measured for arsenic, lead, mercury, and silver exceed water quality criteria for protection of
freshwater biota. Although the maximum measured concentration of uranium in the Southeast
Drainage exceeds levels shown to be toxic to Daphitia (water fleas), estimates of related exposures
do not exceed the 1 rad /d-dose limit for protection of aquatic biota. However, uraninm metal
is also chemotoxic to animals, and the elevated concentrations reported for certain sediment
locations and in water at certain locations during the periods of intermittent flow could poten-
tially pose a threat to aquatic biota at the confluence of the drainage with the Missouri River if
no mixing were to occur. The concentrations of other metals and radioactive contaminants are
sufficiently iow that no threats to bicta are anticipated. (For the off-site surface water, only
elevated levels of radionuclides are directly asscciated with the site. Site runoff contributes only
a fraction of the flow in the drainage areas for the off-site lakes and streams. For example, these
areas also receive runoff from the Army property adiacent to the site and from local agncu,lturai
land.}

Certain contaminant levels in the drainage have decreased from the maximum concen-
trations evaluated in this assessment; these decreases have resulted from natural attenuation and
specific source control measures that have been implemented as, part of interim actions at the
site (including surface runoff controls). The information from this assessment confirms the plans
io collect additional data from the Southeast Drainage to support final decisions for that lecation,
which will be made within the next several years; these decisions will evaluate the potential
adverse impacts associated with environmental disturbance in the drainage relative to the
potential benefits associated with the cleanup measures being considered.

No obvious adverse ecclogical impacts have been observed to date at the site or
surrounding areas, except for circurnstantial evidence (the paucity of bicta) at the raffinate pits.
However, adverse ecological impacts might occur if the site were not cleaned up and contami-
nants remained in their current state, particularly at the raffinate pits. The resuits of this
assessment were used to focus remaining decisions for site cleanup, e.g, for sludge in the
raffinate pits.

4.5 OTHER ENVIRONMENTAL RESOURCES

In addition to the ecological assessment, potential impacts to other environmental
rescurces in the absence of remediat action at the site were also assessed. On the basis of current
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site infarmation, no significant adverse impacts to other environmental resources are expected
to result from a continuation of current conditions, with the possible exception of groundwater.
Additional studies to further characterize the nature and extent of groundwater contagtination
are under way and will be incorporated into documentation to be prepared within the next
several years in support of the decision for site groundwater.

4.4 SOIL CLEANUP CRITERIA

Cleanup criteria for the key contaminants in soil at the Weldon Spring site were -
developed from available environmental standards and guidelines and results of the site-specific
risk assessments. In addition, a preliminary site-specific analysis was conducted to assess the
reduction of residual risks to levels as low as reasonably achievable (ALARA), as described in
Chapter 2 of the F3. Final soil remediation ievels will be identified in the ROD for this cleanuyp
action. Those final levels will be determined from the remedy selected for the site, coupled with
a consideration of future land uses. Land use will be affected by the disposal decision (i.e.,
on-site or off-site} and by the residual levels of soil contamination that can practicably be
achieved. The ability to reduce these residual concentrations is limited by the natural occurrence
of the key radionuclides and chemicals in soil, with related constraints for technology and cost.

4.4.1 Methodology for Developing the Criteria

A staged approach was used to develop cleanup criteria for soil at the Weldon Spring
site. in the first stage, environmental regulations were reviewed to identify potentially
applicable or relevant and appropriate requirements (ARARs), and additional (nonpromuigated)
criteria were also reviewed to determine whether other souices of information may be pertinent
to the development of soil remediation levels. The pertinent standards and guidelines that were
identified from this review are described in Section 22 of the FS (DOE 1992d).

The cleanup targets for radionuclides were determined from EPA standards in
combination with DOE Orders. The ALARA goals were determined in accordance with the DOE
process from a site-specific analysis that evaluated the practicability of further reducing residual
levels, considering background concentrations for the radionuclides in local soil. These goals
represent the soil concentrations that excavation activities would aim to achieve in the field. A
stmilar process was followed for the chemical contaminants, although fewer general environ-
mental standards were available to use as the starting point for defining the cleanup targets.
Therefore, the chemical criteria were developed primarily on the basis of the risk assesstnent
results, with application of the ALARA process for further consideration in the field, in the
context of the levels of naturally occurring chemicals in kal soil that weuld be used as backfill
for areas excavated on-site. The Missouri Department of Health (1992) recently proposed levels
for chemicals in soil in residential areas, and these levels were also considered in developing the
cleanup criteria for site soil.

In the second stage of the process, the results of the risk assessment were reviewed to
incorporate site-specific information into the development of the criteria, Several hypothetical
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receptors were evalusted in the different risk assessments prepared for the site to address
various scenarios of current and future use. A focused assessment was prepared to estimate
. potential heaith effects for several receptors from exposures to seil contaminants; the results of
this assessment {presented in Appendix E of the F3) served as the primary source of information
for this stage of criteria development. ' '

Soil contaminatien at the Weldon Spring site is heterogeneous, ie., different
contaminants are present together at different locations; thus, the combined risks and the criteria
applied for individual contaminants can differ by location. Similarly, the application of ALARA
could potentially vary by location depending on the specific contaminants present, In areas
where certain compounds are present but radionuclides are not elevated above background, the
cleanup criteria for chemicals could be lower than at radioactively contaminated areas because
reducing the concentrations of these chemicals in soil could reduce the incremental and total
location-specific risk.- In addition, where a contaminant may exert both a carcinogenic and a
noncarcinogenic effect (e.g., for arsenic or uranium), the target level developed for one health
effect may or may not be protective for the other. These considerations were factored into the
development of soil cleanup criteria by considering the results of the risk assessments for both
location-specific and sitewide exposures.

Tite cleanup criteria were developed separately for the radienuclides and chemicals,
although some overlap did exist (e.g., for uranium). This approach — whereby chemical
carcinogens are addressed separately to reduce risks to protective levels considering EPA’s target
range — is extremely conservative bacause radienuclides represent the limiting factor in risk
reduction for the site. That is, reducing chemical risks will have no measurabie effect on the
-combined risk at most site locations because this combined risk would be dominated by the
radiological component in almost all cases (as indicated by the risks estimated for exposures to
background levels of radionuclides). Nevertheless, this approach is expected to result in the
lowest levels reasonably achievable for all site contaminants.

To provide some perspective for the following discussion, the process EPA follows to
make risk management decisions for NPL sites is presented here. As part of cleanup at NPL
Superfund sites, the EPA strives to manage possible incremental cancer risks within a target
range of 1 x 10 to 1 x 10°%, with the former generally serving as the point of departure. For
sites where the estimated incremental risk is less than 1 x 10 and the hazard index is less
than 1, action is usually not warranted. Furthermore, although the upper end of the target range.
is generally used to make a risk management decision to determine whether a remedial action
1s necessary or warranted, the EPA does not consider 1 x 10 a discrete limit; that is, risks above
that level may be considered acceplable on the basis of site-specific conditions (EPA 1991). For
example, the presence of radionuclides at the Weldon Spring site represents a somewhat unique
condition compared with typical Superfund sites for which the target range was originally
developed. In addition, factors other than the results of the site-specific risk assessment are used
to make the final risk management decision — including the conservative assumptions applied
to estimate risks from possible exposures at the site and other health-based guidance available
for certain contaminants. These considerations were incorporated into the developrment of soil
cleanup criteria for the Weldon Spring site. As an example, the proposed criteria for radium
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were developed from site-specific conditions regarding the background concentration in locat soil
and estimates of the radon evels that could be generated from residual raditen under different
scenarios, in combination with the health-based level EPA considers acceptable for radon.

4.42 Resulis

The cleanup criteria proposed for the Weldon Spring site consist of different values

(alternatives) associated with each key contaminant, with cleanup levels ranging betweena target

and an ALARA goal. Results of the radiological and chemical assessments for various
hypothetical receptors are presented in Tables 4 and 5, respectively. The cleanup tigets listed
in these tables represent the total concentrations (i.e., mcluding background) above which site
soil would be removed; the ALARA, goals represent the concentrations that the remedial action
would aim to achieve during field excavation activities. The concentrations of radicactive and
chemical contaminants in soil that correspond to different target levels of risks and hazard
indexes were also calculated as part of the development of cleanup criteria (see Chapter 2 of the
FS). These combined analyses provide information from which the final remediation levels for
soil contaminants will be seiected and applied, in combination with ARARs, as indicated by the
cleanup remedy for the site. :

Excavating soil to meet the cleanup targets and ALARA goals for chemicals at the site
would result in an incremental chemmical risk at or below EPA's target range for all scenarios, and
the hazard index would be well below the level of concern. However, this is not the case for
the radiological cleanup criteria becaise incremental radiological risks exceed the target range
at certain locations under a residential scemario. Therefore, an additional "post-cleanup”
assessment was conducted for the radionuclides. For this assessment, areas with soil concen-
trations that exceed the ALARA goals were assumed to be excavated and backfilled with
uncontaminated soit from a nearby background area. The results of this evaluation were aiso
used to assess compliance with environmental standards and guidelines.

Results indicate that the incremental radiological risk for the resident following soil
excavation and backfill would range from 0 (ie., background) to 6 x 10, with a median of
8 x 10" across the site, Locations at which the risk would exceed 1 x 10 are generaily those
areas at which the radium concentration in soil slightly exceeds the background concentration
of 1.2 pCi/g; a small increment of 0.075 pCi/g corresponds to a risk of 1 » 10%, This indicates
the difficulty associated with meeting EPA’s target risk range for a residential scenario at the site.
In addition, an annual dose of 25 mrem /yr above background could not be achieved for resi-
dential use at about 10% of the soil areas. The elevated risk estimates for those areas result
almost entirely from exposures to the estimated levels of indoor radon, which would be
generated by the residual radium in soil {entering through the basement or feundation slak).
However, the target risk range was not specifically developed on the basis of exposures to
radionuclides, and the EPA has separately identified an acceptable level for indoor radon of
4 pCi/L (EPA 1992). The indoor radon concentrations associated with the cleanmup target and
goal for radium is expected to be at or below this level at all site locations.
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TAPBLE 4 Estimated Radiclogical Risks for the Recreational Visitor, Ranger,
and Resident Associated with the Proposed Cleannp Criteria

Risk to Hypothetical Receptor
Soil
Radionuclide/ Concentration  Recreational
Criterion® (pCi/g)’ Visitor Ranger  Resident

Radium-226 .

Cleanup target 6.2 5x 1 Bx 10t 2x10?

ALARA goal 5 4 x 10° 6x10%  8x 107

Background 12 ox10r®  2x10%  2x107
Radium-228

{Cleanup target 6.2 2 x 105 2x10%  1x10°

ALARAgoal ™~ =~ 8 1% 107 2x10%  8x10?

Background 2 3 = 108 5x10°% 2 x 10
Thorium-230 .

Cleanup target 62 3!10‘? 4x10% Bx10®

ALARA goal 5 32107 3x10%  6x108

Background 1.2 6x10% Bx107  2x10°
Thorium-232

Cleanup target 6.2 2 x 1ré 2x10° 4 x10°

ALARA goal 5 1x10% ~ 2x10%  3xi0f

Background 1.2 3% 107 ax10% 7 x0%
Uranium-238 -

Cleanup target 120 2 x 10° 2x 10 5x tor

ALARA gpal 30 4x10%  5x10°  1x10?

Background 12 2x107  .3x10% 8=x10°

" The radiological risks associated with all radionuclides in the uranium-235,
uraninm-235, and thorium-232 decay series were included in the human
health assessments. Cleanup criteria were developed for the five radio-
nuclides jisted in this table on the basis of a site-specific analysis of the
velative concentrations of radionuclides present in site soil. The contributions
of the other radionuclides in the three decay series are incorporated into the
risk estimates reported for these five radionuclides, as described in Chapter 2
of the FS. Data for local background is presented for comparison; the back-
ground soil concentration of 1.2 pCi/g represents the average concentration
measurad for each of the listed radionuclides at off-sike locations that have.
not been affected by site releases.

P The cleanup targets for radium and thorium represent the surface concen-
trations; the subsurface concentration is 16.2 pCi/g. The ALARA goai of
5 pCi/g for radium and thorium applies to both surface and subsurface
contarnination. The listed cleanup targets and ALARA poals include the
background concentration of 1.2 pGi/g.
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For outdoor air, the incremental radon concentration is estimated to be less than
0.1 pCi/L, and the annual dose from inhalation of airborne particulates generated from site soil
is estimated to be less 10 mrem/yr at all locations. Hence, standards for the radiological dose
from exposure to outdoor air would be met by the cleanup targets for site soil. Potential
leaching to groundwater for radionuclides from soil was also assessed for post-remedial action
conditions to provide an initial indication of the potential impact to futire receptors in the event
that groundwater in the shallow aquifer at the site was used for drinking. The results indicate
that the proposed cleanup targets for soil are expected to be protective of groundwater.

The incremental risk estimated for the ranger from sitewide exposures following
remediation varies from 2 x 107 to 2 x 10, with a median of 2 x 10 {the median and low end
of the range are the same because outdoor exposures from sitewide activities dominate the
combined risk from indoor and outdoor exposures for this hypothetical receptor at most
locations). For the recreational visitor, the incremental risk is estimated to be 7 x 10%. Thus, .
incremental radiological risks assoclated with future recreational land use at the site are within
the target range, ' - :

143 Conclusions

The cleanup levels proposed for soil at the Weldon Spring site would be protective of
human health and the environment under a range of possible future uses. For all contaminants
except radium, the cleanup levels would result in incremental risks at or below EPA’s target
range. For radium, the incremental risk would exceed the target range for those scenarios that
include indoor exposures because of the risk from estimated concentrations of indoor radon that
would be generated by the residual radinm in soil. However, the target risk range was not
specifically developed on the basis of exposures to radionuclides, and the EPA has separately
identified an acceptabie level for indoor radon of 4 pCi/L (EPA 1992). The radium cleanup level
for the site is expected to result in an indoor radon concentration at or below this acceptable
level at afl locations,

The information presented in Chapter 2 of the FS provides the means for applying
appropriate flexibility for individual contaminants at given locations while ensuring that overall
protectiveness is maintained. One of the key objectives of the site-specific development of
cleanup criteria was to address contaminant heterogeneity. That is, because the contaminants
contributing significantly to health effects near or above target levels are not present together at
all locations, the most resirictive combination of levels selected for individual contaminants need
not be applied across the entire site to ensure protectiveness. Thus, adjustments can be made
for specific locations at which several such contaminants are present together by combining the
appropriate information from the tables in Chapter 2 of the FS.

It is possiple that different land uses could be associated with different areas of the
Weldon Spring site in the future under any of the final atternatives. For those final altematives
under which the waste would be disposed of on-site, neither recreational nor residential
scenarios would apply to a determination of residual soil contaminant levels in the disposal area
for two reasons. First, surface and subsurface soil would be excavated from this area to
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construct the cell, and the new surface soii to which someone could be exposed would be the
uncontaminated soil of the cetl cover. Second, contaminants in subsurface soil beneath the
disposal cell would be isolated from possible future migration because the cell would serve as
the equivalent of an engineered multifayer cap, with the liner and compacted subgrade
components acting to limit the potential for leaching of any subsurface material to groundwater.
However, the cleanup criteria for site seil outside the disposal area could be determined from
an assumption of future recreational or residential use.

For the alternatives under which waste would be disposed of offsite, recreational or
residential scenarios might be reagonable for any area of the site in the extended future. The -
potential for adverse impacts from the levels proposed for residual contamination at the Weldon
Spring site, including consideration of migration to groundwater, is expected to be low for all
scenarios. Thus, it is expected that the proposed remediation of this site coudd result in the
release of propenrty for other uses, as appropriate to the remedy selected.
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5 SUMMARY OF ALTERNATIVES

Alternative remedial actions for the site were developed as part of the F§ (DCE 1992d)
by identifying remediai technologies and process options that are potentially applicable to the
various confaminated media associated with the site. Potentiaily applicable technologies were
incotporated inte seven preliminary alternatives, and these alternatives were screemed on the
basis of effectiveness, implementability, and cost. From the screening analysis of the prefiminary
alternatives, the following final alternatives were retained for detailed evaluation:

s Alternative 1:  No Action;

e Alternative 6a: Removat, Chemical Siabilization/Solidification, am:l
Disposal On-Site; :

"+ Afternative 7a: Removal, Vitrification, and Disposal On-Site,

« Alternative 7b: Removal, Vitrification, and Disposal at the Envirocare
: Facility; and

e Altermative 7c; Remnoval, Vitrification, and Disposal at the Hanford
Facility.

These aiternatives are described in' Sections 5.1 through 5.5 on the basis of preliminary.
corceptual engineering information. The no-action alternative was retained for this evaluation
in accordance with the CERCLA and NEPA processes to provide a baseline for comparison with
the final action alternatives. '

The technology process options discussed herein (e.g. for chemical stabilization/
solidification and vitrification} are considered representative of the general technologies that
define the alternatives. The actual processes that would be applied for site cleanup activities
would be determined as part of the detailed design stage for this remedial action, after the
remedy is selected. Similarly, other representative components that have been evaluated for this
analysis, such as the types of equipment and material and the treatment rates, would be
specified as part of detailed design. The major regulatory requirements assaciated with each of
these alternatives are discussed in Section 6.2.2.

5.1 ALTERNATIVE I: NO ACTION

Under Altemnative 1, no further action would be taken at the site. Certain interim
response actions for which decisions have already been finalized were assumed to be in effeci,
as follows: {1) the bulk waste excavated from the quarry would be in short-term storage at the
TSA, (2) the water treatment plants at the quarry and the chernical piant area would be
operational, (3} the buildings and other structures would be digmantled and the resulting
material would be in short-term storage at the MSA debris staging area and asbestos container
staging area, and (4) the containerized chemicals would remain in storage at Building 434.
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Contaminated soil, sludge, and sediment would remaift as for current conditions, with continued
potential for off-site releases during the short term and into the future. Site ownership, access
restrictions, and monitoring would continue into the foresceable future. Annual costs. to
maintain the site under this alterative are estimated to be about $1.2 million, with increases
likely to address contamination that might be released in the absence of further source controi
or migration control measures, ) '

52 ALTERNATIVE 6a: REMOVAL, CHEMICAL STABILIZATION/
SOLIDIFICATION, AND DISPOSAL ON-SITE

Under Altermative 6a, about 675,000 m® (883,000 yd®) of contaminated siudge, soil,
sediment, structural material, vegetation, and process waste from the water treatment plants
would be removed from the source areas and onsite storage areas; approximately 342,000 m’
(447,000 yd®) of that matevial would be treated by chemnical stabilization/ solidification or votume
reduction, as appropriate; and about 772,000 m® (1,010,000 yd®) of treated and untreated material
would be placed in an engineered disposal facility on-site.

It is expected that the remedial action activities could be completed within about
10 years after the ROD for this action. About 1 year would be required for pilot-scale testing;
3.5 to 4.5 years for design, construction, and start-up; and 4.5 years for operating the chemicai
stabilization/sotidification facility. Construction and operation of the disposal celt would require
about 6.5 years. (Some of these activities would overlap.) Releases would be controlled with
engineering and mitigative measures; and groundwater, surface water, and air would be
monitored at the site and at specific off-site areas throughout the cleanup and maintenance
period to address protectiveness of the general public and the environment. Because waste
would remain on-site under this alternative {in the disposal cell), DOE would review the
effectiveriess of the remedy every 5 years in accordance with CERCLA, as amended.

Treatment would be used as a principal element of the response, primarily to reduce
{1) the mobility of contaminants in raffinate pit sludge, process waste, and certain soil and-(2) the -
velume of contaminated debris, e.g., by chipping and compesting wooden debris. The addition
of chemical stabilizing and solidifying agents to the matevial being treated would increase its
final volume. The toxicity of radiation from the site waste would not be affected by chemical
stabilization/sotidification {or any other treatment method). Standard equipment and readily
available resources would be used to implement Alternative 6a, and the total cost is estimated
to be about $157 million. The representative -technical compenents of this alternative are
described in the foliowing paragraphs. '

Standard construction equipment and procedures would be used to remove
contaminated sludge and soil from the raffinate pits; sediment from ponds and lakes; solid
material (including structural materiat and debris, process equipment, rock, vegetation, and soil)
from the MSA and TSA; underground pipes; and soil from dump areas, scattered locations
across the site, and vicinity properties. Good engineering practices and other mitigative
measures would be applied to minimize potential releases; for example, the size of the area being
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disturbed would be minimized and erodible material would: be misted with water during
excavation and transport. :

Sludge would be removed from the raffinate pits with a dredge suspended on the
ponded water and then pumped as a slurry to an adjacent treatment facility. (Although much
of the surface water in these pits would have previously been removed and treated under a
separate action, a small amount of water would be left in the pits to cover the raffinate pit
sludge to prevent radon and particulate emissions.) After the sludge had been removed, the
more highly contaminated soil forming the berms and pit bottoms worild be removed with
conventional earth-moving equipment (such as bulldozers and front-end loaders) and trans-
ported by truck to the treatment facility. Similar equipment would be used to excavate sediment
from other surface water impoundments, after the water was removed, and to excavate soil from
across the site and vicinity properties, The excavated material not targeted for treatment would
be transported by truck directly to the disposal cedl.

‘Structural material, debris, and soil from the MSA and TSA would be removed and
transported to the appropriate treatment facility or the disposal cell. In addition, a mobile
chipper would be used intermittently to reduce the volume of woody material at the site; the
resultant chips would be composted on-gite to reduce the waste volume. Containerized process
chemicals stored in Building 434 would be either transported off-site to a permitted incinerator
(eg., the liquids) or treated in the on-site shudge processing facility with a designated "best
demonstrated available technology,” such as chemical neutralization or stabilization.

Excavated areas would be backfilled with clean soil material,. regraded to natural
contours matching the surrounding topography, and vegetated to support final site restoration.
Much of the backfiil could be obtained nearby, e.g., from a 61-ha (150-acre) parcel of land owned .
by the Missouri Department of Conservation that is located across State Route 94 from Francis
Howell High Schoot. Additional fili such as gravel, sand, and topsoil would be obtained from
locai vendors, ' -

Two new facilities would be constructed on-site to support this alternative, one for
chemical stabilization/solidification (the shidge processing facility) and another for physical
treatment (the volume reduction facility). Each facility would be equipped with emission control
systems to limit potential releases, ¢.g., 3 baghouse ot high-efficiency particulate air filter system.
A mulch pile would also be constructed on-site to enhance the biodegradation of wooden debris
and vegetation.

The following material would be treated by chemical stabilization/solidificatior: sludge
dredged from the raffinate pits, the more highly contaminated soil from on-site areas or in
storage (e.g., radicactively contaminated clay underlying the raffinate pits and quarry soii at the
TSA that is contaminated with radionuclides and/or nitroaromatic compourls), and contain-
erized process waste from the project’s two water treatment plants, Material treated by chemical
_ stabilization/solidification would increase in volume by about 32%, and the overall volume for
combined waste disposal would increase by about 12%. To minimize emissions during material
transport to the sludge processing facility, the sludge would be pumped directly to the treatment
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facility as a shurry and loose soil material would be wetted during transport over the short
distances from the staging areas or pits.

The treatment facility wounld contain mixing equipment such as a pug mill biender in
which waste feed would be combined with stabilizing/solidifying reagents, e.g., a blend of
Portland cement and fly ash. The treated raffinate pit sludge would be a grout-like material that
would be discharged wet to minimize potential releases; it would be transported by truck to the
disposal cell, where it wouid be placed in the cell and allowed to set into a cement-like form.
Soil would be treated separately or mixed with the sludge in the processing facility, which
would result in a drier treated pmduct that could be placed and compacted in the same manner
as other soil-like material

Volume reduction operations would include the use of material-sizing equipment such
as a shear, an impact crusher, a rotary shear shredder, and an in-drum compactor to treat
structural material and rock as well as containerized debris such as used personal protective
equipment. The volume of material processed by these methods would be reduced from 10 fo
50%, depending on the specific material type. A decontamination unit would also be provided
to treat selected structural materials for which release and reuse is practicable. Such material
could be treated with a wet or dry abrasive blast process; the equipment and facility would
contain emission control systems. ‘Any structural material del:ennmed te be unreleasable would -
be transperted to the disposal cell.

Other facilities already present on-site for interim actions would continue to be used for
this remedial action, including the MSA, water treatment piant, and decontamnination pad.
Support facilities would also be maintained on-site to provide electrical power, potable water,
showers, portable sanitary facilities, offices for the construction management staff, and staging
for excavation and construction activities, Most of these facilities are already in place, and they
couid be expanded to address incremental requirements associated with increased activity
on-site. Additional staging facilities would be constructed to support the heavy equipment
needed for cleanup activities and to provide for stockpiling of material.

The various treatment and support facilities would be distnantled at the end of the
remedial action period and either decontaminated for reuse {e.g., at another DOE faciiity) or
treated by volume reduction and placed in the disposal cell. Following closure of the water
treatment pland, a mobile water treatment unit could be brought on-site, if needed, to support
final site closure activities.

An engineered disposal cell would be constrcted at the chemical plant area within a
specifically designated portion of the site that has undergone numerous subsurface investigations
to confirm the suitability of the area fur disposal of site waste. The waste contairunent capacity
for this cell would be about 960,000 m? (1,25{},{]0(} yd®). For planning purposes, a cell having a
disposal capacity of about 1,100,000 m® (1,500,000 yd®) was considered in the FS (Figure 5.5).
This capacity is 20% over that expected to be required. The total area covered by the disposal
cell would be about 17 ha (42 acres). A buffer zone would be maintained between the edge of
the disposat facility and the property boundary, with a design goal of 90 m (300 ft).
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The disposal cell base would consist of a double Hner /leachate collection and removal
system. The lower leachate collection and removal system would also serve as a leachate
detection system and would facilitate the monitoring of cell perfornance during operation of the
cell and the active leachate management period. The liners would be designed to minimize the
transport of any leachate from the contaminated material that would be contained in the cell,
considering both content and form. The multilayer cell cover would include an infiltration/
radon attenuation barrier, a flexible membrane finer, a filter-protected drain layer, a frost
protection layer, and an erosion protection layer; this cover would serve as a barriér to radon
release and would protect against the potential effects of freeze-thaw cycles, intrusion by plant
roots or burrowing animals, and erosion {including that associated with extreme precipitation
evenis}. The cell would be seismically engineeted ko withstand potential damage from
earthquakes, and it would be designed to last for at least 200 to 1,000 years.

The cell would be constructed in stages to provide timely receiving capacity for waste -
generated by various.cleanup activities being conducted concurrently (e.g., building dismantle-
ment and. volume reduction). This staged comstruction would minimize both the need for
- temporary storage and the potential for construction impacts by limiting the active work area.
The cell would be maintained and its performance monitored . for the long term, and its
effectiveness would be reviewed every 5 years. The monitoring program would include visual
inspection of the cell and regular testing of air, surface water, and groundwater. This monitoring
would be frequent {e.g., quarterly to annually) during the near term, and it would be reduced
to within the 5-year schedule after the site entered long-term caretaker status.

Site-specific operational ana contingency plans would be prepared to support the
remedial action. These plans would specify (1) safe work practices, engineering controls, and
worker protective equipment to reduce occupational exposures and/or contaminant releases;
{2) monitoring techniques and frequencies; and (3) contingericies for a variety of possible
occurrences — g.g, to provide a response plan in the event that an accident occurred, that
increased contaminant fevels were measured by the monitoring systems, or that an environ-
mental disturbance occurred such as a heavy rainstorm, tormado, or earthquake.

Linder Alternative 6a, DOE would continue to maintain custody of and accountability
for the disposal area, but the remainder of the site could be released for other use.” For example,
that portion of the property outside the disposal location could be transferred back to the Amy
for incorporation into the adjacent Army Reserve and Training Area, or it could be reteased for
incorporation into the adjacent wildlife areas. Planning discussions would be held with parties
who indicate an interest in the future use of this property after the remedy is selected for the
current remediaf action. However, the final disposition of the site wilt not be determined until
after the final remedy is selected for the chemical plant area, i.e., untif after the decision is made
for the groundwater operable unit within the next several years, Any institutional controls that
would be pertinent to the future use of this property, such as restrictions on the use of land or
groundwater, would be identified at that time.
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53 ALTERNATIVE 7a: REMOVAL, VITRIFICATION, AND DISPOSAL ON-SITE

Alternative 7a is similar to Alternative 6a except that vitrification would be the
treatment method for the sludge, the more highly contaminated.soil and sediment, and the
containerized process waste, Under Alternative 7a, about 675,000 m? (883,000 yd®) of contami-
nated shedge, soil, sediment, structural material, and water treatment plant process wastes would
be removed from the source areas and on-site storage areas. About 342,000 m? (447,000 j.rd3] of
that material would be treated by vitrification or volume reduction, as appropriate, and about

522,000 m® (683,000 yd®} of treated and untreated material would be placed in an engineered

disposal facility on-site.

It is projécted that remedial action activities could be completed within about 10 years
following the ROD if no difficulties were encountered during testing, start-up, or operation.
About 2.5 to 3 years are estimated to be required for bench-scale and pilot-scale testing; 5 to
. 7 years for design, construction, and start-up; and 4 years for operating the. vitrification facility.
{Construction and operation of the disposal cells would require about 6.5 years; some of these
activities could overlap.) However, the total time required for these activities could be longer
because of the innovative nature of this technology. As for Alternative 6a, releases would be
controlied with good engineering practices and mitigative measures, and monitering wouid be
conducted throughout the cleanup and maintenance period to address protectiveness of the
general public and. the environment. Similarly, DOE would review the effectiveness of the
remedy every 5 years, '

Treatment would be a principal element of Alternative 7a, and vitrification. would
reduce the toxicity of certain contaminants (e.g,, nitrate and nitroaromatic compounds); the
toxicity of radiation from the site waste would not be affected by vitrification (or any other
treatrhent method). Vitrification would alse reduce the mobility of contaminants in soil and
sludge and the disposal volumes of these media; this treatment method would result in a
volume reduction of about 68% for the treated material and an overall volume reduction of 24%
for the combined waste. The volume of other material such as structural debris and vegetation
would be reduced as described for Alternative 6a. '

Standard equipment and readily available resources would be used for the excavation
and nonthermal freatment operations. However, equipment and resources are not readily
available for vitrification. Use of the vitrification technology for large-scale operations is
innovative and would require engineering scale-up and further bench-scale and pilot-scale
testing before implementation at the Weldon.Spring site. The total cost of implementing
Alternative 7a is estimated to be about $182 million. The representative technical components
of removal and much of the treatment and disposal components are the same as described for
Alternative 6a. Those components of Alternative 7a that differ from Alternative 6a are described
in the following paragraphs.

The vitrification unit within the slhudge processing facility would be expected to consist
of two melters operated in parallel to provide system flexibility. The contaminated material that
would be treated in these melters is the same material that would be chemically treated under
Altemnative 6a. Feed preparation (sludge dewatering and material sizing} would be required
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before vitrification. In addition, the sludge and soil would need to be mixed in an optimized
blend ratic to produce a glassy product. The vitrification process would operate continuously,
i.e., 24 hours per day throughout the year, and would consume a considerable amount of energy.

The vitrified product would be irregularly shaped, 0.32- to 0.64cm {1/8- t¢ 1/4-in.}
pieces of glass-like fitted material; it would be collected in a hopper and transferred to bins for
truck transport to an adjacent staging area or directly to the disposal facility. Emissions from
the vitrification process would be treated before release to the atmosphere. The specific off-gas
treatment system would be developed following bench-scale and pilot-scale testing and
optimization, but it would likely consist of a heat removal system, a primary guench scrubber,
a submicron aerosol scrubber, a nitrogen oxide gas removal system, and a final filtration system,
as required, Off-gas treatment requirements under this alternative would result in additional
technical compiexity, and delays could occur if inadequate controls were achieved during testing,.

The location of the-disposal.area would be similar to that identified for Alternative 6a.

However, for Alternative 7a, it was assumed that two cells could be constructed over the same -

general surface area. The first would be the same as that described for Alternative 6a fonly
smaller) and would- receive all but the vitrified material. The design volune for nonvitrified
material is about 591,000 m® (773,000 yd®), with contingency. This disposal cell would cover
about 12 ha (30 acres). A second cell could be constructed for the vitrified materiat, and it could
have less stringent engineering controls if pilot testing demenstrated that the product would
resist Jeaching. That is, although this cell would contain a cap similar to that described for -
Alternative éa and a compacted natural clay liner, it would not include a Jeachate collection
systern because the material is expected to withstand leaching into the long tern. The design
volume of this cell is about 86,400 m® (113,000 yd*), with contingency, and it would cover an
area of about 5 ha (12 acres). The vitrified material would be cohesionless and would be placed
in the cell in alternate layers with a binder such as clay to promote waste compaction and
increase cell stabitity. The cell would be maintained and its performance monitored for the long
term. As described for Alternative 6a, site-specific operational and contingency plans wotld be
prepared to support the remedial action phase of this project, and institutional controls would
be maintained for the long term. '

On the basis of continuing engineering evaluations and pending further analyses to Da
devetoped during the detailed design phase, this approach might be modified Lo paralle] the
scenario described under Alternative 6a. The result would be a single disposal cell designed to
contain both the vitrified and untreated waste, which would incorporate the same features
described under Alternative 6a, The major difference would be the smaller size of the celi
because of volume reduction achieved during vitrification. The analyses for the representative
case in the FS are expected to bound potential impacts that would be associated with cell
operations (including construction, waste placement, and closure} under the moedified approach
if Alternative 7a were selected.
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5.4 - ALTERNATIVE 7b: REMOVAL, VITRIFICATION, AND DISPDSAL
AT THE ENVIROCARE PACILITY

Alternative 7b is similar to Alternative 7a except that the treated and untreated material
would be transported to the Envirocare facility near Clive, Utah, for disposal. It is expected that
the removal and treatment activities at the Weldon Spring site could be completed within the
sarne time frame as for Alternative 72 (aithough the environmental compliance process associ-
ated with obtaining the necessary license to dispose of the large volume of by-product material
at the Envirocare facility could delay implementation of this albernative); release controls and

monitering would also be the same as previously described, Under this alternative, the same- -

material targeted for treatment under Alternative 7a would be vitrified at the Weldon Spring site
before off-site transport for disposal. The total cost of implementing Altemative 7b is estimated
to be about $351 million.

. 'The Weldon Spring waste is classified as 11e(2) b}r-pmc’ru:t material as defined in the
Atomic Energy Act, as amended. The DOE can transfer this type of material only to organiza-
tions licensed to receive.it by the U.S. Nuclear Regulatory Commission (NRC). (Certain states
- have been authorized to manage such material pursuant to Section 274 of the Atomic Energy
Act, as amended. The state of Utah does not have this authority.) This requirement would
apply to the disposal of waste from the Weldon Spring site at the Envirccare site. The
Envirocare site has been permitted by the state of Utah to accept mixed hazardous waste and
naturally occurring radicactive material. However, a disposal facility is not currently available
at the site to receive material from the Weldon Spring site, ie., 1le(2) by-product material.
Envirocare of Utah, Inc., has submitted an application to the NRC for a license to allow for
disposal of 11e(2) by-product material, and the NRC is currently preparing an EIS to support the
license application. The environmental review process for this EIS is currently projected to be
completed in July 1993. Because of the nature of the regulatory compliance process associated
with the proposed Envirocare facility, cleanup of the Weldon Spring site might be delayed for
several years under this alternative, depending on the length of time it takes the NRC and the
Envirocare owners to complete the énvironmental review process.

The technologies and activities that would be used to construct, operate, and maintair
a disposal cell for the Weldon Spring waste at the Envirocare site would likely be similar to
those identified for Alternative 7a. ' Implementation of Alternative 7b would allow for release
of the entire Weldon Spring site for future uses; the site would not be evaluated every 5 years
to review the effectiveness of the cleanup because all waste would have been transported to the

Envirocare facility. The long-term institutional controls appropriate for the Weldon Spring site -

would be determined on the basis of final site conditions, which will depend on the remedy
selected for the groundwater operable unit, as described for Mtemativg 6a.

To support off-site disposal, the treatment facilities planned for the Wetdon Spring site
would need to be modified to include a staging area for loading the waste product into
containers and onto trucks for off-site transport. These trucks would then transport contami-
nated material from the Weldon Spring site to a rail siding transfer station in Wentzville,
Missouri, that would be either leased or newly constructed to support this action. About
38,600 trips would be required to transport the material to the siding over a combined one-way

QL
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haul distance of 932,000 truck-km (579,000 truck-mi). The material would then be transferred
to railcars for subsequent shipment along a commercial rail line to Clive, Utah. The trans-
portation component of this alternative would probably extend over 7 years. On the basis of an
estimated 515 required train trips, Alternative 7b would involve transportation over about
1,240,000 rail-km (773,000 rail-mi),

Transport of waste for off-site disposal at the Envirocare facility would result in arn
increased risk of transportation accidents, with the potential for exposing workers and the
general public to radioactive and chemically hazardous substances. On the basis of current
statistics for highway and rail dccident rates and the distance that would be traveled by transport
vehicles, a total of about six transportation accidents would be expected to occur. About half
of these would be truck accidents, largely as a result of truck transport of the waste to the rail
siding transfer station in Wentzville. The remaining three transportation accidents would
involve railcars transporting the waste to Clive. Although several injuries could occur asa resuli
of these accidents, no fatalities would be expected. - :

5.5 ALTERNATIVE 7o REMOVAL, VITRIFICATION, AND DISPOSAL
AT THE HANFORD FACILITY :

Alternative 7c is similar to Alternative 7b except that the contaminated material would
be transported to the Hanford facility near Richland, Washington, for disposal. Removal and
treatment considerations would be the same as described for Alternative 7b, and the basic
components of off-site disposal would be similar.

Under Alternative 7c, cleanip activities at the Weldon Spring site could be delayed
many years because an appropriate disposal facility is not currently available at the Hanford
facility to receive site waste and o such facility is planned. The technologies and activities that
would be used to construct, operate, and maintain a disposal facility at the Hanford site would
likely be similar to those identified for Alternative 7a. The total cost of implementing
Alternative 7c is estimated to be about $304 million. This cost is based on an estimate of
$130/m ($100/yd?) to dispose of the large volume of waste from the Weldon Spring site. The
cost estimate for this alternative assumes that long-term monitoring and maintenance at the
Hanford site would cost the same as at the Weldon Spring site. A detailed cost analysis would
be performed to develop a firm price for disposal at the Hanford site if this were a component
of the remedy selected for the Weldon Spring site.

Transport of contaminated material to the Hantford site for disposal would involve the
same considerations identified for Alternative 7b, buf Altemative 7c would require transport of
the material along a commercial rail line to Richland, Washington, and then transfer to a
dedicated rail line for transport to the Hanford site. On the basis of an estimated 515 train krips,
Alternative 7c would involve transportation over about 1.7 million rail-km (3.1 million rail-mi}
during an estimated 7-year period. A total of about eight transportation accidents would be
expected, three involving trucks and five involving railcars. {(More railcar accidents are expected
for Alternative 7¢ than 7b because of the longer transport distance.) Although several injuries
could occur as a result of these accidents, no fatalities would be expected.
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6 EVALUATION OF FINAL ALTERNATIVES

The final aliernatives for the proposed remediai action were evaluated according to
EPA’s standard criteria, which are defined in Section 6.1. A summary of the comparative
evaluation of final alternatives is presenited in Section 6.2. The alternative currently preferred
by DOE and the rationale for its preference are identified in Section 6.3.

6.1 EVALUATION CRITERIA

The EPA has identified nine evaluation criteria against which final remedial action
alternatives are to be evaluated. The purpose of these «riteria is to focus the evaluation of
alternatives to address statutory mandates identified in Section 121 of CERCLA, as amended, in
order to determine tHe most appropriate solution for the specific problems at an NPL site. These
mandates include protection of human health and the environment, compliance with ARARs,
preference for permanent solutions with treatment as a principal element (to the maxdmum
extent practicable), and cost-effectiveness. Least preferred is off-site disposal without treatment.
The EPA’s nine evaluation criteria are:

1. Overall protection of hursan health and the environment addresses protection
from unacceptable risks in both the short term and the long term by
minimizing exposures.

2. Compliance with ARARs addresses the attainment of federal and state
environmental requirements and state facility siting requirements, unless
a waiver condition is appropriate.

3. Long-term effectiveness and permanence addresses residual risks, focusing on
the magnitude and nature of those risks associated with untreated waste
and/or treatiment residuals: this criterion inwludes consideration of the
adequacy and reliability of any associated nstitutional or engineering
controls, such as monitoring and maintenance requirements. '

4. Reduction of contaminani foxicity, mobility, or volume through treatment
acdldresses the degree to which treatment is used to address the principal
threat(s) of the site; the amount of material treated; the magnitude,
significance, and irreversibility of specific reductions; and the nature and
quantity of treattnent residuals.

5. Short-term effectiveness addresses the effect of implementing the alternative
relative to potential risks to the general public during the action period,
potential impacts to workers and the environment during the action peried,
the effectiveness and reliability of mitigative measures, and the time
required to achieve protectiveness. '
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6. Implementability addresses technical feasibility, including the availability
and reliability of required resources {(such as demonstrated technologies,
specific material and eguipment, facility capacities, and availability of
skilled workers), the ease of implementation, and the ability to monitor
effectiveness; this criterion also addresses administrative feasibility, e.g., the
coordination with othes agencies and the need for approvals or permits for
off-site actions, as appropriate to the altemnative,

7. Cost addresses both capital costs and operation and maintenance costs, as
well as the combined net present worth.

8. State acceptance addresses formal commients made by the state of Missouri
about the consideration of alternatives and identification of the preferred
alternative.

9. Community uéceptance addresses the formal comments made by the
commurity on the alternatives under consideration,

The first two criteria are the threshold criteria that must be met by the final remedial
action alternatives for-a site, unless a waiver condition is appropriate for the second criterion.
The next five criteria are the primary balancing criteria and are svalnated together to identify
sigrificant trade-offs among the alternatives with respect to these criteria. The last two are the
modifying criteria and will be evaluated after the RE/FS-EIS has been issued for public review
and comment.

Application of the first seven criteria to the evaluation of final alternatives for remedial
action at the Weldon Spring site is discussed in Section 6.2. For the remaining two criteria,
responses to public comments and formal state comments will be provided in a Responsiveness
Summary and will be used to develop the ROD for this action. Thus, the evaluation of state and
community acceptance will be documented in the ROD. The RI, BA, FS, and this proposed plan
for remedial action at the chemical plant area of the Weldon Spring site have been reviewed by
the EPA Region VT, and EPA concurs with DOE's preferred alternative.

6.2 SUMMARY OF THE COMPARATIVE ANALYSIS OF FINAL ALTERNATIVES

The comparative evaluatior of the final alternatives for remedial action against the
threshold and balancing criteria is summarized in Sections 6.21 through 6.2.7 and in Table 6.
Much more detailed information on the analysis of each alternative against these criteria is
presented in Chapters é and 7 of the FS and in supporting appendixes.

6.2.1 Ovwerall Protection of Human Health and the Environment

All of the final alternatives except no action (Alternative 1) would provide overall
protection for human health and the environment. This protection could not be ensured for the
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extended future if no action were taken because contaminants could migrate to off-site receptors
over time (e.g, via groundwater) resulting in possible impacts, For each of the action
alternatives, human and environmerial exposures would be reduced by removing the sources
of contamination, treating the waste that contributes to the principal threats at the site, and
permanently containing the treated and untreated materials in an engineered disposal cell
designed to prevent the release of contaminants into the environment for at least 200 to
1,000 years. '

The two basic differences among the final action alternatives are the treatment method -
and the disposal location (which includes a transportation component for the off-site disposal
alternatives). Therefore, impacts to workers and the general public from removai activities
during the remedial action period would be similar for each aitemative because the same areas
wonld be excavated or dredged. However, incremental impacts to workers and the public from
. treatment activities canld result from differences between the chemical treatment and vitrification
operations. Additionial emissions are associated with Alternatives 7a; 7b, and 7c compared with
Alternative 6a because contaminants would be released from the stack of the vitrification facility.
However, these emissions are expected to be controlled by an extgnsive air pollution control
system within the facility, so related impacts would be small, ~

Potential health impacts for members of the general public during the cleanup period
would be below EPA’s target limits for protecting himan health for each of the action alterna-
tives. Impacts would be relatively higher for Alternatives 7b and 7c than for Alternative 6a or
7a because of the increased likelihood of exposures and accidents during the waste handling and
transportation activities for off-site disposal. Worker impacts would be higher under the vitrifi-
cation alternatives because this process would require more workers and additional accidents
could resuit from the hazards of high operating temperatures and limited field experience, If
the cell were to fail in the Aiture and no corrective actions were taken, long-term impacts could
be somewhat lower for Alternative 7a than Alternative 6a because the vitrified portion of the
waste could be less susceptible to leaching and the organic contaminants in that waste would
have been destroyed. : :

Envirenmental impacts would result from excavating and dredging the contaminated
material; constructing access roads, staging areas, and other support facilities; constructing and
operating the disposal cell (either on-site or off-site); and excavating borrow soil from a location
near the Weldon Spring site to provide backfl for the remediated areas on-site and to construct
the cell under Alternatives 6a and 7a. Additional impacts would be associated with activities
at the rail siding in Wentzville and other transportation operations tmder Alternatives 7b and
7c. Except for the permanent loss of habitat at the disposal cell area and possibly at the off-siie
borrow location (depending on the location selected during detaiked design), all impacts would
be short tenn and would be mitigated by various standard measures, including engineering
conirols to limit erosion and siltation.




6.2.2 Compliance with ARARs

The discussion of ARARs in this section is somewhat extensive because one of the
purposes of the analysis is {0 inform the public of key requirements associated with the
proposed remedial action. In addition, this plan will serve as a primary source of information
for the discussion of final alternatives to be presented in the ROD. For these reasons, a detailed
presentation of the ARARs evaluation provides the best means of soliciting input from the public
-on this topic, and public comments are important to the selection of an appropriate remedy for
the site.

Section 121 of CERCLA, as amended, requires that remedial actions achieve a standard
or level of control that is consistent with environmertal laws or facility siting laws, which are
termed applicable or relevant and appropriate requirements, or ARARs. The determination as
to whether or not a requirement is applicable depends upon the jurisdictional prerequisites
 specified in the regulation. If a réquirement is judged to be not applicable for the conditions at
a site, it may still be considered relevant and appropriate on the basis of a number of factors,
which include the purpose and intent of the requirerment as well as site-specific circumstances
associated with implementing the remedial action. The analysis of ARARs applies to all aspects.
of remedial action, including the esiablishment of cleanup criteria, the operation and
performance of treatment systems, and the design of disposal facilities.

A comprehensive listing of potential location-specific, contarninant-specific, and action-
specific requirements for the current remedial action and the conditions under which a waiver
would be appropriate are provided in Appendix G of the FS. The following overview addresses
key requirements for this action, inchading location-specific requirements for activities in
floodplains and wetlands. The contaminant-specific requirements discussed are those for air
emissions of radionuciides, including radon. The major action-specific requirements address the
design of the disposal cell and the nature of waste placement.

Alternative 1 (ne action) would not comply with certain ARARs, including time limits
for the storage of some site waste. For example, under the Toxic Substances Control Act,
material contaminated with PCBs is to be stored for no longer than 1 year prior to disposal; PCB-
contarninated material {which also contains radioactive contaminants) is currendly in storage
on-site, so this requirement would apply. If no further action were taken, this requirement
would not be met. Also, certain water quality criteria for the protection of aquatic life would
be exceeded by contaminant concentrations in the raffinate pits because the pits might refill and
reestablish current conditions following the intérim action to remove and treat the water. In
addition, if site access were wurestricted at some Hme in the Future {e.g., under the scenario of
a hypothetical loss of institutional controls), standards for general radiation exposure and levels
of radium and thorium in soil given in DOE Orders and in the Uranium Mill Tailings Radiation
Control Act would not be met. Therefore, the no-action alternative would not satisfy the
threshold criteria under current and potential future scenarios.

Alternative éa would comply with applicable location-specific and contaminant-specific
Tequirements, unless a waiver is appropriate. Lotation-specific requirements that apply to the
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site inchude those for the protection of endangered species and habitats, floodplains, and
wetlands. Limited site surveys have been conducted to identify the presence of state listed
species. No federal listed, candidate, or category 2 species occur at or utilize the site (Apperndix I
of the FS). A small portion of the 100-year floodplain of the Schote Creek-Dardenne Creek
drainage basin within the headwaters of Schote Creek is located on-site. Portions of this area
and the adjoining drainage on the U.S. Army Reserve Training Area are contaminated and
would require excavation and regrading during remedial action. Also, the raffinate pits, Ash
Pond, and Prog Pond are designated as wetlands by the National Waetlands Inventory, and
contaminated material would be removed from these impoundments under Alterative 6a. A
separate floodplain/wetland assessment was prepared to address impacts to these areas
(Appendix H of the FS). No practicable altemative exists for these areas but to remove the
contaminated soil, sludge, and sediment. The small floodplain area would be returned to
original conditions following completion of remedial activities, and possible mitigative measures
" for wetland disturbance from project activities (such as wetland replacement) are being
coordinated with the state of Missouri. :

. Other location-specific requirements that apply to Alternative 6a are identified in
environmental laws such as the Resource Conservation and Recovery Act (RCRA) and parallel
state laws that govern the siting of treatment, storage, and disposal facilities for hazardous
waste. Certain waste at the site meets the regulatory definition of characteristic hazardous waste
under RCRA because leachate concentrations determined by EPA’s toxicity characteristic leachate
procedure {TCLP) test exceed the given limits. Therefore, RCRA siting requirements for new
hazardous waste facilities would apply for certain facilities that would be constructed for that
waste under Alternative 6a. Many of these requirements are incorporated by reference in the
Missour: Hazardous Waste Management Law and Regulations. Because the specific nature of
the action greatly affects the applicability or relevance and appropriateness of these
requirements, they are reviewed with the requirements for treatment and disposal.

Several contaminant-specific requirements for air emissions would apply to
Alternative 6a. The most significant of these are given in the National Emission Standards for
Hazardous Air Pollutants {(NESHAPs}), which provide limits on the emission of contaminants
such as radionuclides to the atmosphere from DOE facilities, inciuding the Weldon Spring site.
For examnple, the limnit for radon-222 (givenas a flux})is 20 pCifmz-s, as an average for the entire
site. These requirements would be met during and following implementation. Similarly
applicabie requirements are listed in the Missouri Radiation Regulations; except for the limit of
1 pCi/L above background for radon-222 in uncontrolled areas, those requirements would be
‘met during and following the implementation of this altemative. For radon-222, it is possible
that activities at the TSA might result in temporary exceedances of the standard during the
cleanup period, e.g., when the radium-contaminated quarry bulk waste was being uncovered
and loaded for treatment. The most likely location for these exceedances is the fence line that
separates the site from the Army property, and the potential for an exceedance would depend -
on meteorological conditions at the time of these activities (prevailing winds would tend to
disperse the radon within the site boundary in most cases). Access to that property is controlled
by the Army, and the levels would decrease with distance because of dispersion and transpost,
so no measurable impacts are expected. In addition, this standard would apply and would be
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met following remediation. If needed, the waiver condition that addresses intermediate actions
for cases where the total remedial action will attain the given level would be appropriate (EPA
199Ca). Contaminant-specific requirements for soil identified in the Toxic Substances Control
Act, Uranjum Mill Tailings Radiation Controf Act, DOE Orders, and guidance and proposals
from both EPA and the state of Missouri were considered in developing cleanup criteria for the
site; these standards and criteria are. described in Section 2.2 of the FS. The proposed cleanup
levels that incorporate these standards and other criteria are presented in Section 44 of this
propesed plan. S

Actiorespecific requirements focus on waste treatment, storage, and disposal. Several
requirements that apply to Alternative 6a are included in various provisions of RCRA and are
incorporated by reference in the state regulations for solid and hazardous waste. For the storage
component of this alternative, the 1-year time limit specified in the Toxic Substances Control Act
for PCB-contaminated material would apply. However, a waiver from this limit would be
pertinent for the cleanup period.on the basis of technical impracticability. That is, the PCB-
contaminated waste in storage at the site is also radioactively contaminated, and a disposal
facility is not currently available for this type of waste. In addition, the storage of this material
corsitutes an intermediate measure in the context of the overall remedial action. The
requirement would be attained upon completion of this action under Alternative 6a.

For the treatment component of Alternative 6a, the facility for treating the highly
contaminated sludge from the raffinate pits and certain other site waste would be constructed
and operated in accordance with several requirements in RCRA and the parallel state law, as
described below. The characteristic hazardous waste would be chemically stabilized / solidified
to meet the RCRA treatment standards (i.e., to pass the leachate test). Thus, following treatment,
the waste would no longer meet the definition for hazardous waste so related requirements
would not apply to the subsequent disposal action. However, certain of these requirements
would be considered relevant and appropriate to the disposal of this waste.

For the disposal component of Alternative 6a, no environmentai laws are available that
specifically apply to the combined waste that would be placed in the disposal cell. However,
a number of laws contain requirements that apply separately to hazardous waste, uranium and
thorium mill tailings, and demolition waste. Certain requirements would be considered relevant
and appropriate to specific design components of the disposal cell on the basis of sufficient
similarity of the different waste types and the appropriateness of the purpose of the require-
ments fo the overall purpose of this action, i.e., to dispose of site waste in a manner that will
protect human health and the environment in both the short term and the long term. Therefore, -
the cell design would incorporate the protective components from each of the pertiment
regulations, including requirements given in RCRA, the Toxic Substances Control Act, the
Missouri Hazardous Waste Management Law and Regulations, and the Uranjum Mill Tailings
Radiation Control Act. These requirements include designing for an effective life of at least 200
to 1,000 years, incorporating a radon barrier cover to limit radon releases to 0.5 pCi/L above
background at the facility boundary, and incorporating a double liner and leachate collection
system to contain the waste and monitor cell performance. A 5-year review of the effectiveness
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of the remedy wouid be conducted at the Weldon Spring site in accordance with CERCLA, ag
amended, because waste would remain on-site under this alternative.

Additicnal sequirements address the siting of a new hazardous waste facility. The
RCRA requirements and similar requirements in the state law specify that a treatmeni, storage,
or disposal facility should not be constructed within 61 m (200 ft) of a fault in which
displacement has occurred in Holocene time and that any facility located in a 100-year floodplain
should be constructed, operated, and maintained to prevent washout of any waste by a 100-year
flood. These requirements apply to focating the chemical stabilization/solidification facility -
on-site under this alternative because the unit is expected to treat some characteristic hazardous
waste. However, they would not appiy to the disposal facility because the waste would have
been rendered nonhazardous by the treatment process so the regulatory prerequisite (t.e., the
waste definition) would no longer be met. Nevertheless, the requirements are considered
relevant and appropriate to the construction of that facility on the basis of sufficient similarity
of the waste type and the appropriateness of the purpose of the requirement for this action, ie.,
to limit the potential for facility displacement by a nearby earthquake. Inactuality, all Facilities
that would be constructed at the Weldon Spring site under Altemative 6a would meet these
siting criteria.

More stringent siting requirements for hazardous waste landfills identified in the
" Missouri Hazardous Waste Management Law and Regulations also specify that a disposal
jandfill should not be located in an area of unstable soil deposits subject to landslides or
catastrophic collapse. This requirement does not apply to the disposal action under Alterna-
tive 6a because the waste would have been treated such that it no longer met the regulatory
definition for hazardous waste. However, the requirement is considered relevant and appro-
priate to the action on the basis of sufficient similarity of the waste type and the appropriateness
of the purpose of the requirement for this action, ie., to limit the potential for facility
displacement from subsidence. -

Additional state siting requirements specify that 9.1 m (30 ft) of soil or other material
with a permeability of less than 1 x 107 cm/s should be present between the bottom of the cell
and the uppermost regional aquifer, or an equivalent protection may be based on at least 6.1 m
(20 f) of naturally occurring material. Again, these requirements do not apply to the disposal
action because the waste would have been treated such that it no longer met the regulatory
definition for hazardonus waste. These criteria are considered refevant on the basis of sufficiently
Simitar waste type, but the specific circumstances at the site were reviewed to determine whether
they were well suited and therefore appropriate for the action. From this review, the
requirements for the thickness and permeability of naturally occurring material are not
corsidered appropriate in the context of in-place material because of the circumstances at the
chemical plant facility — i.e., much of the site overburden was significantly altered during the
extensive excavation, backfilling, and regrading that occurred as part of plant construction more
than 20 years ago, and a number of subsurtace features such as building foundations and pipes
are present. However, after those features are removed, naturally occurring material would be
used in combination with compacied fill to engineer to an equivalent level of protection to
achieve the purpose of these requirements, i.e., to Yimit the potential for contaminant leaching
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to groundwater. Thus, these specific requirements would be adopted as design criteria to ensure
that the properties of the disposal cell foundation (a combination of in-place materials and
engineered fill} would attain the indicated performarnce measires.

Similarly, the restriction on the placement of waste containing free liquids in a landfll
that is specified in both RCRA and the similar state law does not apply to Alternative éa.
Although the requirement is.considered relevant to disposal of the chemically stabilized/
solidified waste on the basis of sufficient similarity of the waste type, it is not appropriate
hecause of the specific nature of the waste relative to its radionuclide corntent and the potential -
for erissions under the required method of waste placement. That is, the chemically treated
waste should be maintained at an adequate moisture content during waste placement to control
radon and particulate releases. Aitborne contaminants that could be released if the waste were
placed in the cell in accordance with this requirement, instead of in a wet form, could exceed
. DOE standards for occupational exposures (especially for thorium), thereby posing a health
threat to workers nearby, Disposing of the cement-like material in a somewhat wet condition
and allowing it to harden in the cell would also provide other benefits. For example, the overall
density of the final waste form would increase because the material could move into smatl open
" gpaces in the surrounding waste; this would improve the overall structura) integrity of the cell
for the long term and would result in a smaller total waste volume compared with the method
identified in this requirernent. Therefore, the restriction on placement of waste containing free
tiquids is not well suited to the specific circumstances of the remedial action under
Alternative 6a. Its purpose of providing overall protection for human health and the envirori-
ment would be better achieved by the wet placement method described for this altemative.

The RCRA land disposal restrictions would not apply to disposal under Alternative 6a
because no listed waste would be disposed of on-site and any characteristic waste would be
treated so that it no longer met the definition for hazardous waste. If any listed waste wera
identified as the rernedial action progressed, these requirements would apply and the waste
would be disposed of at an appropriate RCRA facility (e.g., off-site)-

Compliance with ARARs under Alternative 7a would be similar to that identified for
Alternative 6a except additional requirements that regulate emissions could be relevant and
appropriate to the off gas from the vitrification facility. These requirements include the Missouri
Air Pollution Control Regulations for maximum allowable emissions of particulate matter from
fuel-burning equipment used for indirect heating, restrictions for emissions of visible air contami-
nants, and restrictions for emissions of particulate matter from industrial processes. State
ambient air quality standards could alse be considered relevant and appropriate for Alterna-
tive 7a, insofar as the vitrification process would have a potential to emit pollutants above
specified de minimis emission levels specified in these regulations. Emission requirements for
hazardous waste incineration under RCRA could also be relevant and appropriate for this alter-
native for treatment of characteristic waste, and emission requirements for buming of hazardous
waste in boilers or industrial furnaces could be relevant and appropriate under Alternative 7a
because vitrification might be considered similar to an industrial furnace {(melting furnace). In
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this case, the pertinent requirements would be addressed. Compliance with disposal require-
ments under Alternative 7a would be similar to that described for Alternative 6a, except the
restriction from placement of free-standing liquids in the disposal cell would be met for the
vitrified material.

Compliance with location- and contaminant-specific requirements under Alternative 7b
would be the same as for Alternative 7a. Compliance with action-specific requirements for
activities that take place on-site under this alternative would also be the same as for Alterna-
tive 7a. Appiying specific environmental regulations to activities being considered for an off-site
facility, sich as disposal of waste at the Bnvirocare facility, would be addressed by the
owners/operators in the environmental compliance documents and activities for that faciiity.
For example, the RCRA requirements for a manifest system, recordkeeping, reporting, and
finances would apply to the owner/operator of the Envirocare factlity under. Alternative 7b if
the waste to be disposed of at that facility met the prerequisites for definition as hazardous
waste. The DOE would comply with applicable requirements for transportation of radioactive
and chemically hazardous material to the Envirocare fadility under Alternative 7b, e.g., with
regard to the containers that would be used.

Compliance with ARARs under Alternative 7c wotld be similar to that described for
Alternative 7b. The application of specific envirenmental regulations fo activities being con-
sidered for the Hanford facility would be addressed by the owners/operators under the
environmental compliance documents and activities for that facility. The DOE would comply
with applicable requirements for transportation of radioactive and chemically hazardous material
to the Hanford facility in the same manner as for Alternative 7b. -

6.2.3 Long-Term Effectiveness and Permanence

Potential health and erwvironmental impacts could be associated with no further action
at the site {Alternative 1), as described in the BA (DOE 1992c) and in Appendix E and Chapter 6
of the FS {DOE 1992d). The long-termn effectiveness of Alternative éa (chemical stabilization/
solidification) is expected to be generally comparable to the other action aiternatives
(vitrification), and residual risks at the site would be reduced toward background levels.
Potential impacts associated with the action alternatives are discussed in Chapters 2 and 6 of the
FS. Under the hypothetical scenario of disposal cell failure, e.g., after 200 to 1 J000 years in the
absence of corrective measures, the wastes would be exposed to the elements. In this case, the
affectivenass of Alternative 6a might be slightly lower than Aiternative 7a, 7h, or 7c. The portion
f waste that is vitrified under these altematives would be expected to resist leaching for a
longer time {thousands of years) compared with the chemically treated form (hundreds to
thousands of years). However, this possible difference could be offset by differences in the
likelihood that institutional controls could be lost in the distant future. For example,
continuation of institutional controls inte the extended long term at a commercial facility
(Alternative 7b) might be more difficult to ensure than at a federally owned facility {for the
remaining alternatives, including Alternative 6a).




&{)

6.2.4 Reduction of Toxicity, Mobility, and Volume

The reduction in toxicity, mebility, or volume through treatment would be greater for
Alternatives 7a, 7b, and 7c compared with Allernative 6a. The volume of structural materiai anid
vegetation and wooden debris would be similarly reduced under each alternative; however, for
the sludge and scil that would be tredted by vitrification, some contaminants would be
destroyed (e.g., the limited organic compounds), the others would be immobilized in a glass-like
matrix, and the overall disposal volume would decrease by about 24%. Alternative 6a would
also significantly reduce contaminant mobility by incorporating contaminants into a cement-like
matrix, but contaminant toxicity would not change and the overall waste disposal volume would
mrease by about 12%.

6.2.5 Short-Term Effectiveness

The short-term effectiveness of Alternatives 6a and 7a would be comparable. Remedial
action workers would apply engineering controls, e.g., they would wear respiratory proiective
equipment in indicated work areas, to maintain occupational exposures below applicable
standards. Risks estimated for people off-site during the cleanup peviod, inchuding individuals
at Francis Howell High School, would be below EPA’s target risk range for protecting human
health. Short-term impacts associated with implementing Alternative 7b or 7c would be greater
than those for Alternative 6a or 7a because of increased handling of waste material and trans-
portation of the waste to the off-gite Jocations. Potential health impacts associated with the
cleanup period for each of the action alternatives are presented in detail in Appendix F of the FS.

6.2.6 Implementability

Alternative 6a would be the most straightforward of the final action alternatives to
implement. Chemjcal stabilization/solidification is a reliable technology that has been proven
at other sites, and it can be implemented with readily available resources. Implementing
chemical stabilization/solidification at the Weldon Spring site (testing, design, construction, and
start-up) is estimated to require about 4 years. Implementing Alternative 7a, 7b, or 7¢ would
require significant scale-up of existing vitrification systerns and application of that inmovative
technology to large waste volumes. Although the results of benchscale testing have indicated
that certain components of the Welden Spring waste could be successfully vitrified, they also
indicated the need for further testing to evaluate treatment of waste materials representing the .
extremes in chemical variability and to test treatment equipment that would be similar in type
and function to that required for full-scale operations. Implementing vitrification at the Weldon
Spring site {testing, design, construction, and start-up) has been estimtated to require up to
7 years; however, this estimate involves greater uncertainty because of the innovative nature of
the technology, and it might take much longer to establish an effective system for the site waste,
Alternative 7b or 7c wouid require coordination of transportation, licensing, and permitting
issues with local, state, and federal agencies and the establishinent of administrative procedures
{as appropriate} to dispose of the Weidon Spring ‘waste at either off-site facility.
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6.2.7 Cost

Alternative 6a is expected to be the least costly of the final action alternatives.:
Alternative 7a is estimated to cost about $25 miilion more than Alternative 6a because of the
higher costs associated with the more complex treatment technology. Off-site disposal
contributes significantly to the costs of Alternatives 7b and 7¢, which are more than $10{# million
higher than the cost of Alternative 7a.

6.3 PREFERRED ALTERNATIVE

* From the evaluation of final alternatives, Alternative 6a is identified as DOE's preferred
alternative for remedial action at the chemical plant area of the Weldon Spring site. Under this
alternative, material would be removed from contaminated areas and treated as appropriate;
- raffinate pit studge, certain 50il (e.g., from the quarry and beneath the pits}, and process waste -
from the water treatment plants would be treated by chemical stabilization/solidification;
structural material would be compacted; and vegetation and wooden debris would be composted
to enhance kodegradation. All site waste would be disposed of invan engineered disposal cell
constructed on-gite at a location where appropriate geologic conditions exist. This cell would
be designed to withstand natural forces such as heavy rains and earthquakes, and it would be
designed to last for at least 200 to 1,000 years. By removing contaminated material from the
various source areas of the site, residual risks would be reduced toward background levels
{Section 4.4). The cell would be maintained and its performarce would be monitored for the
long term. .

On the basis of currently available information, the preferred alternative provides the
best balance of trade-offs among the final alternatives with respect to the evaluation criteria.
This alternative would achieve substantia risk reduction by removing the sources of contami-
nation, treating the material for which exposures result in the highest risks, and placing all
material in an engineered cell designed for permanent containment. The preferred alternative
can achieve this reduction in-risk and protection of human health and the environment most
reliably, in the least amount of time, and for the lowest cost of the final action aiternatives.

Under the preferred alternative, the highly contaminated material at the site would be
chermically stabilized and solidified. The components of Aiternative 7a are similar to those of
the preferred alternative except this material would be physically treated by vitrification.
Ajthough a number of problems are associated with frying to implement vitrification, this
process would better reduce the toxicity, mobility, and volume of that portion of the waste being
treated. Vitrification would destroy certain contaminants, e.g., the nitroaromatic compounds in
the quarry waste, but the toxicity of radiation from the site waste would not be affected by either
treatment method. Both treatment methods would immobilize cortaminants in a solid product,
but vitrification would reduce the overall waste volume by 24% whereas this volume would
increase by 12% under Alternative 6a. In addition, because vitrification is an innovative
technology for waste treatment, it merits special consideration under CERCLA, as amended.
Therefore, Alternative 7a is being carried forward with Alternative 6a into the conceptual design
phase of this action as a contingency remedy.
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Contirsed consideration of vitrification together with chemical stabilization/
solidification allows DOE is promote the evaluation of an alternative technology for waste
treatment and to provide treatment flexibility for site waste. The effective application of the two
different methods could offer comparable resuits according to the integrated evaluation of the
five primary balancing criteria. More information on the applicability and effectiveness of these
two treatment methods will be available after conceptual design and other testing is completed.
[f vitrification were found to be more appropriate for the site pursuant to this continued
evaluation, the contingency remedy would be selected, an explanation of the reasons for its
selection would be provided to the public, and public input would be solicited.

The potential benefit associated with retaining vitrification as a contingency response
relative to the balancing criteria is reviewed as follows. Both the chemicai and physical
treatment methods would be expected to significantly reduce risks associated with the portion
of site waste that would be treated because those contaminants would be immobilized in a
dispersion-resistant arid leach-fesistant matrix. Thus, Altemnatives 6a and 7a would both provide
a permanent solution that would ensure protection of humnan health and the environment for
a very long time, e.g., for at least 200 to 1,000 years. However, it is possible that Alternative 7a
could provide an incremental benefit in the very long term if it were hypothetically assumed that
instifutional controls were lost in the future and the cell subsequently failed without maintenance
activities being taken. :

Under this unlikely scenario, the waste within the cell could be subject to dispersal and

leaching. The related benefit that might be observed in the distant future, e.g., after thousands
of years, would result from the destruction of organic contaminants in that portion of the waste
that was treated and the expectation that the vitrified product would be more resistant to
leaching. That is, the glass-like particles of the vilrified material are expected to resist leaching
for thousands of years, compared with hundreds to thousands of years for the cement-like
matrix of the chemically treated counterpart under the preferred altemative. However, the
vitrified portion of the waste would comprise only 15% of the total disposal volume, which
means that the rest of the material in the cell weuld contribute the same contaminants to the
Jeachate or dispersed material for either alternative. Thus, the actual benefit might be.relatively
small. '

In addition, the projected effectiveness of vitrification cannot be confirmed for the
volume and type of material that would be treated at the site because of the innovative nature
of this technology for waste treatment. Forthcoming tests with similar waste at other DOE
facilities are expected to provide better information on its applicability for site waste. However,
hecause the vitrification process is much more complex than the chemical treatment process,
more time would probably be needed to conduct engineering scale-up, design, construction, and
start-up activities; determine appropriate operating procedures for the variable site waste; and
obtain and train the operators. Therefore, it would probably take considerably longer to
complete site cleanup under Alternative 7a. [n addition, because emissions would be released
from the stack of the vitrification facility, possible concerns of the local community and state
regulators might lead to administrative problems that could further delay implementation of the
vitrification alternative.

p—
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Also, resource commitments would be much higher for the vitrification alternative
because it would take a tremendous amount of energy to vitrify the large volame of site waste
targeted for treatment. Potential worker impacts would also be higher because additional
hazards are associated with this process compared with chemical treatment and a larger work
force would be required. These incremental impacts associated with the remedial action period
are expected to offset the benefit that might occur after hundreds to thousands of years if the
cell were to fail in the extended long term. Therefore, if future studies indicate that both
treatment processes could be applied successfully for site waste, Alternative éa would remain
the preferred alternative. Nevertheless, to provide treatment flexibility in the event that it is
needed for certain waste and to promote an alternative technology, Alternative 7a is being
retained as a contingency response..

On the basis of information available at this time, DOE believes that both the preferred
alternative and the contingency remedy would protect human health and the environment, Both
would comply with zegulatory requirements, with waivers as appropriate (Section 6.2); be cost-
effective; utilize permanent solutions to the maximurn extent practicable; and utilize treatment
as a principal element of the response.
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7 COMMUNITY PARTICIPATION

Input from the public i an important element of the decision-making process for
cleanup actions at the Weldon Spring site. Comuments on the proposed remedial action at the
chemical plant area will be received during the public review period following issuance of the
RI/FS-EIS documents. Cral comments will be received at the public meeting to be held for this
action. Written comments may be either submitted at the public meeting or mailed before the
close of the cornment period to: . :

Stephen H. McCracken, Project Manager

U.S. Department of Energy

Weldon Spring Site Remedial Action Project Office
7295 Highway 94 South

St. Charles, Missouri 63304

Information relevant to the proposed remedial action is located in the administrative
record and public document room at the Weldon Spring Site Remedial Action Project Office.
Additional information repositories have been established at the following four locations:

Kathuryn M. Linneman Branch
St. Charles City/County Library
2323 Elm Street .

St. Charles, Missouri 63301

Spencer Creek Branch

St. Charles City/County Library
425 Spencer Road

5t, Peters, Misgouri 63376

Kizker Road Branch :
St. Charles City/County Library
1000 Kisker Road -

St. Peters, Missouri 63376

Francis Howell High School
7001 Highway 94 South
5t. Charles, Missouri_ #3304

Information on file at these repositories includes the RI, BA, FS, and this pr;ppused plan -

for remedial action at the chemical plant area. Supporting technical reports are available in the
public reading room located at the site. For additional information, the lead agency can be
contacted at the Weldon Spring Site Remedial Action Project Office at the address provided
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above; the telephone number is (314) 441-8086, The remedial project manager for EPA who can
supply additional information is: '

Mr. Draniel Wall

U.S. Environmental Protection Agmcy
Region VI

726 Minnesota Avenue

Kansas City, Kansas 66101

(913) 551-7710

For Further information on DOE's CERCLA and NEPA processes, raspectively, the
following individuals can be contacted:

Ms. Kathleen Taimi, Director

Office of Environmental Compliarwe, EH-22
"U.S. Department of Enérgy '

1000 Independence Avenue, 5.W.
Washington, DC 20585

(202) 586-2113

Ms. Carol Borgstrom, Elirector
Office of NEPA Oversight, EH-25
1.S. Department of Energy

1000 Independence Avenue, 5.W.
Washington, DC 20585

(202} 586-4600 or (B00) 472-2756
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